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INSTRUCTIONS FOR USE
1. Units placed on site using “Hook Truck” (Cleanaway Type) over cable pit.
2. Cable pit to be under switchboard section of unit (rear).

3. Attach hold down / anti-theft chains to location points at rear of unit (beside
switchboard). ’

4. Check engine lube oil level.

5. Check engine coolant level.

6. Check the battery is connected and the electrolyte level is correct.

7. Connect cables to plugs via colour-coded sequence.

8. Connect power inlet socket (240V).

9. Connect communication socket.

10. Connect pump station control socket.

11.Check fuel level (mechanical gauge beside fill point).

12. Refer to section 6, Functional Description for start/run and connection procedure.

13. Remember SAFETY is important ALWAYS wear your Personal Protection
Equipment (PPE)
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Introduction

THIS MANUAL COVERS the following engines for
generator sets:

ENGINE MODEL
CD3029DF 128
CD4039DF008
CD4039TF008
CD4045DF 158
CD4045HF 158
CD4045TF 158
CD4045TF258
CD6068HF 158
CD6068TF158
CD6068TF258

ENGINE FAMILY
300-SERIES

POWERTECH®

READ THIS MANUAL carefully to learn how to operate
and service your engine correctly. Failure to do so
could result in personal injury or equipment damage.

THIS MANUAL SHOULD BE CONSIDERED a

.| permanent part of your engine and should remain with
~--To summarize, it-is illegal to do-anything except return

the engine when you sell it.

MEASUREMENTS IN THIS MANUAL are given in
metric. Use only correct replacement parts and
fasteners. Metric and inch fasteners may require a
specific metric or inch wrench.

WRITE ENGINE SERIAL NUMBERS and option codes
in the spaces indicated in the Record Keeping Section.
Accurately record all the numbers. Your dealer also
needs these numbers when you order parts. File the
identification numbers in a secure place off the engine
or machine.

RIGHT-HAND AND LEFT-HAND sides are determined
by standing at the drive or flywheel end (rear) of the
engine and facing toward the front of the engine.

SETTING FUEL DELIVERY beyond published factory

specifications or otherwise overpowering will result in
loss of warranty protection for this engine.

POWERTECH is a trademark of Deere & Company

Information relative to emissions regulations
Depending on final destination, this engine can meet
the emissions regulations according to the US
Environmental Protection Agency (EPA), California Air
Resources Board (CARB) and for Europe, the

_ Directive 97/68/EC relating the measures against the

emissions of gaseous and particulates pollutants from
internal combustion engines. In this case an emission
label is stuck on the engine.

Emission regulations prohibit tampering with the

emission-related components listed below which would -

render that component inoperative or to make any
adjustment on the engine beyond published
specifications. It is also illegal to install a part or
component where the principal effect of that
component is to bypass, defeat, or render inoperative
any engine component or device which would affect
the engine conformance to_the emissions regulations.

the engine to its original published specifications.
List of emission-related components:

Fuel injection pump
Intake manifold
Turbocharger

Charge air cooling system
Piston

CALIFORNIA PROPOSITION 65 WARNING
Diesel engine exhaust and some of its constituents are known to
the State of California to cause cancer,

birth defects and other reproductive harm.

OPSG,CD03523,1  -19-01JULG9-1/1

112699

PN=2
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Contents
Page Page
Identification Views Diesel Engine Coolant .. .................. 10-4
Identification views . . .. ... ... . L. 01-1 Operating in Warm Temperature Climates . . . . . 10-5
Maintenance Records Operating the Engine
Using maintenance records .. .............. 02-1 Break-in period. . .. ............ ... ... . ... 15-1
100 Hours of operation. .. ................. 021 Starting the engine. . ..................... 15-1
500 Hours of operation. .. ................. 02-2 Cold weather operation ................... 15-1
1000 Hours of Opgration ................... 02-2 Using a booster banery or Charger _________ 15-3
1500 Hours of operation. . ................. 02-3 Engine operation ... ..................... 15-4
2000 Hours of operation. . ................. 02-3 Standby power units. ... .................. 15-4
2500 Hours of operation. . . ................ 02-4 Stoppingthe engine . .. ................... 15-5
3000 Hours of operation. . ................. 02-4
4000 Houre o operation. .11 oy ~ Maintenance
4500 Hours of operation 02-6 Observe serviceintervals . . ................ 20-1
100 Hours of ogeration """""""""" Use correct fuels, lubricants and coolant . . .. .. 20-1
. e Maintenance intervalchart . . ............. .. 20-2
2900 Hours of .operation..... .. ... . R
6000 Hours of operation. 7.o7 . 7oL T : -
6500 Hours of operation. . ................. Maintenance/Daily or every 10 hours
7000 Hours of operation. . ... .............. Daily prestartingchecks . .. ................ 251
7500 Hours of operation. .. ................ ; :
8000 Hours of operation. . ................. Maintenance/500 hours
8500 Hours-of operation. . ................ 02-10 Changing engine oil and filter .. ............ 30-1
9000 Hours of operation. . ................ 02-10 Replacing fuel filter element . ... ........... 30-3
9500 Hours of operation. . ................ 02-11 Checking belt (300-SERIES ENGINES) .. ..... 30-4
10000 Hours of operation. ................ 02-11 Checking belt (POWERTech ENGINES with
manual tensioner) . ... ... .. ... ... ... 30-5
Record Keeping
POWERTech® medallion .................. 03-1 Maintenance/1000 hours/1 year
Engine serial number plate. ................ 03-1 Cleaning crankcase venttube .............. 35-1
Record engine serial number . ... ........... 03-2 Checking air intake system .. .............. 35-1
"Engine optioncodes. . . ....... ... .. ...... 03-3 Checking automatic belt tensioner
Record fuel injection pump model number . . . .. 03-5 (POWERTech ENGINES) ............... 35-2
Check and adjust engine valve clearance )
Cafety . ... 05-1 (300-SERIES ENGINES) . ............... 35-3
Fuels, Lubricants and Coolant Maintenance/2000 hours/2 years
Diesel Fuel ......... ... .. ... ... ... ... .. 10-1 Check and adjust engine valve clearance
Handling and Storing Diesel Fuel ........... 10-1 (POWERTech ENGINE) . . ... ............ 40-1
Engine Break-In Oil . ..................... 10-2 Checking engine speed . . ................. 40-3
Diesel Engine Oil . ....................... 10-3 Adjust speed droop governor . .. ............ 40-3
Lubricant Storage . ........... ... ... ..., 10-3
Mixing of Lubricants .. ................... 10-4 Continued on next page
All information, illustrations and specifications in this manual are based on
the latest information available at the time of publication. The right is re-
served to make changes at any time without notice.
COPYRIGHT © 1999
DEERE & COMPANY
European Office Mannheim
All rights reserved
A John Deere ILLUSTRUCTION® Manual

i 112699
| PN=1
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Page

Checking crankshaft vibration damper

(6-CYLINDER ENGINE ONLY) ........... 40-4
Maintenance/2500 hours/3 years
Drain and flush cooling system ............. 45-1
Maintenance/As required
Additional service information. .............. 50-1
Do not modify fuel system ... .............. 50-1
Clean or replace air filter (one-piece) ........ 50-2
Clean or replace air filter element ........... 50-3
Replacing fan and alternator belt

(POWERTech ENGINES) ............... 50-4
Checking fuel filter .. .. ................... 50-5
Bleeding the fuel system . ............... .. 50-6

..|.Troubleshooting i ~
1~Engine troubleshooting. .. ... ...... ... rrbB e

Electrical troubleshooting . .. ............... 55-6
Storage
Engine storage guidelines . ................ 60-1
Use AR41785 engine storage kit .. . ......... 60-1
Preparing engine for long term storage . ......60-2
Removing engine from long term storage. . . . .. 60-3
Specifications
General engine specifications. ... ........... 65-1
Unified Inch Bolt and Cap Screw Torque

Values .. ... o 65-4
Metric Bolt and Cap Screw Torque Values . ...65-5
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Identification Views

6068HF 158

DPSG,CD03523,3
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Maintenance Records

and stamp the appropriate case.

when you resell it.

To obtain the best performance, economy and service
life from your engine, ensure service is carried out
according to this present manual and recorded in the
following pages. It is recommended that your engine
Distributor or your Dealer carry out this service work

Keeping an accurate account of all service performed
on your engine will give more value to the machine

USING MAINTENANCE RECORDS

To protect your rights under the warranty ensure all
scheduled services are carried out and recorded. If
your engine is covered by extended warranty, it is
important to maintain this record for the duration of the

warranty.

John Deere oils and coolants have been formulated to
give maximum protection and performance to your
engine. We recommend only genuine John Deere
service products and replacement parts.

o DPSG,CD03523,6  -19-05JUL89-1/1 T

100 HOURS OF OPERATION

O Engine oil, replace
O Engine oil filter, replace

O Hose connections, check

I Number of hours:
Date:

Job done by:

Comments:

Dealer or distnbutor stamp

DPSG,CD03523,7 -19-05JUL99-1/1

Q-Pulse Id TMS1078
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Maintenance Records

500 HOURS OF OPERATION

O Engine oil, replace
O Engine ol filter, replace

O Fuel filter, replace

O Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

O Valve clearance, adjust (300-Series)

Number of hours: Comments: . Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523,8 -19-05JUL99-1/1

1000 HOURS OF OPERATION

O Engine oll, replace O Air intake system, check
O Engine oil filter, replace

O Fuel filter, replace

O Check belt and tensioning system

O Crankcase vent tube, clean

Number of hours: ' Comments: Dealer or distributor stamp

Job done by:

DPSG,CD03523,9  —19-05JUL99-1/1

02-2 112699
PN=8
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i Maintenance Records

1500 HOURS OF OPERATION

O Engine oil, reptace
O Engine oil filter, replace
O Fue! filter, replace

O Belt, check tension and wear {(300-Series and POWERTech with
manual tensioner)

0O Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp

Date:

R S e . PRET e Az 1

DPSG,CD03523,10 —19-05JULY9-1/1

2000 HOURS OF OPERATION

0O Engine oil, replace O Cooling system, drain and flush (if COOL-GARD is not used)
0O Engine oil filter, replace 3 Valve clearance, adjust (POWERTech)

O Fuel filter, replace O Air intake system, check

O Check belt and tensioning system O Vibration damper, check

Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523,59 -19-16AUG99-1/1

02-3 112699
PN=9
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Maintenance Records

2500 HOURS OF OPERATION

0 Engine oil, replace
01 Engine oil filter, replace

3 Fuel fitter, replace

manual 1ensioner)

J Valve clearance, adjust (300-Series)

0O Cooling system, drain and flush (if COOL-GARD is used)

T Belt, check tension and wear {300-Series and POWERTech with

Number of hours:

Date:

Joby done by:

Commenits:

Dealer or distributor stamp

BPSG,COD3523,60 -19-18AUGI3-1/4

3000 HOURS OF OPERATION

O Engine oil, replace

3 Engine oil filter, replace

O Fuel fiter, replace

0O Check belt and tensioning system

0 Crankcase vent tube, clean

O Air intake system, check

Number of hours:

Date:

Job done by:

Comments:

Dealer or distributor stamp

DPSG,C003523.61  —19-16AUGSI-1/11

Q-Pulse Id TMS1078
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Maintenance Records

3500 HOURS OF OPERATION

0 Engine oil, replace
0O Engine oil filter, replace
0 Fuel filter, replace

O Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

0O Valve clearance, adjust (300-Series)

Date:

Job done by:

Number of hours: Comments: Dealer or distributor stamp
Date:
b done by:
DPSG.CD03523,62  -19-16AUGYS-1/1
4000 HOURS OF OPERATION
O Engine oil, replace 0 Cooling system, drain and flush (if COOL-GARD is not used)
0 Engine oil filter, replace O Valve clearance, adjust (POWERTech)
0O Fuel filter, replace O Air intake system, check
O Check belt and tensioning system O Vibration damper, check
Crankcase vent tube, clean
l
Number of hours: Comments: Dealer or distributor stamp

DPSG,CD03523,63 -19-16AUGSS-1/1

Q-Pulse Id TMS1078
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Maintenance Records

4500 HOURS OF OPERATION

O Engine oil, replace 3 Vibration damper, replace (6 cyl.)
O Engine oil filter, replace
3 Fuel filter, replace

O Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

O Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG.CD03523.64 -19-16AUG99-1/1

5000 HOURS OF OPERATION

O Engine oil, replace O Injection nozzles, replace
O Engine oil filter, replace 3 Air intake system, check
0 Fuel filter, replace 3 Cooling system, drain and flush (if COOL-GARD is used)

O Check belt and tensioning system

O Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG.CD03523,65 -19~16AUGIS-1/1

02-6 112699
PN=12
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Maintenance Records

5500 HOURS OF OPERATION

O Engine oil, replace
O Engine oil filter, replace
O Fuel filter, replace

O Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

O Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp
Date:
>b done by:
DPSG,CD03523,66  -19-16AUGY9-1/1
6000 HOURS OF OPERATION
3 Engine oil, replace 3 Cooling system, drain and flush (if COOL-GARD is not used)
O Engine oil filter, replace O Valve clearance, adjust (POWERTech)
O Fuel filter, replace 3 Air intake system, check
3 Check belt and tensioning system 3 Vibration damper, check
.Crankcase vent tube, clean
L
Number of hours: Comments: Dealer or distributor stamp
Date:
Job done by:

DPSG,CD03523,67 -19-16AUGI9~-1/1

02-7 112699
PN=13
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Maintenance Records

6500 HOURS OF OPERATION

[J Engine oil, replace
0J Engine oil filter, replace
0 Fuel filter, replace

3 Belt, check tension and wear (300-Sernes and POWERTech with
manual tensioner)

O Valve clearance, adjust (300-Series)

Number ol hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG.CD03523,68 -19-16AUGE9-11

7000 HOURS OF OPERATION

O Engine oil, replace A Air intake system, check
(3 Engine oil filter, replace

O Fuel filter, replace

0O Check belt and tensioning system

A Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523.69 —19-16AUGI%-1/1

02-8 po
PN=14
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Maintenance Records

7500 HOURS OF OPERATION

O Engine oil, replace
O Engine oil filter, replace

O Fuel filter, replace

manual tensioner)

0 Valve clearance, adjust (300-Series)

O Beit, check tension and wear (300-Series and POWERTech with

O Cooling system, drain and flush {if COOL-GARD is used)

Number of hours:

Date:

b done by:

Comments:

Dealer or distributor stamp

OP$G.CD03523,70  -19-15AUGES-1/1

8000 HOURS OF OPERATION

O Engine oil, replace
O Engine oil filter, replace
O Fuel! filter, replace

O Check belt and tensioning system

Crankcase vent tube, clean

O Cooling system, drain and flush (if COOL-GARD is not used)
O Valve clearance, adjust (POWERTech}
O Air intake system, check

O Vibration damper, check

Number of hours:

Date:

Job done by:

Comments:

Dealer or distributor stamp

DPSG,CD03523.71  —19-16AUGIS-141

Q-Pulse Id TMS1078
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PN=15
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Maintenance Records

8500 HOURS OF OPERATION

O Engine oil, replace
O Engine oil filter, replace
O Fuel filter, replace

3 Belt, check tension and wear (300-Series and POWERTech with
manvual tensioner)

0 Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523.72  -19-16AUGS9-1/1

9000 HOURS OF OPERATION

3 Engine oil, replace O Air intake system, check

O Engine oil filter, replace O Vibration damper, replace (6 cyl.)
O Fuel filter, replace

O Check belt and tensioning system

0 Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523,73 _-19-16AUG99-1/1

02-10 112609
PN=16
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Maintenance Records

9500 HOURS OF OPERATION

O Engine oil, replace
O Engine oil filter, replace
O Fuel filter, replace

O Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

DO Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp

Date:

)b done by:

DPSG.CD03523,74 -19-16AUG99-1/1

10000 HOURS OF OPERATION

O Engine oil, replace O Cooling system, drain and flush
O Engine oil filter, replace O Valve clearance, adjust (POWERTech)
O Fuel filter, replace O Thermostat, replace
O Check belt and tensioning system O Vibration damper, check
) Crankcase vent tube, clean O Injection nozzles, replace

O Air intake system, check

Number of hours: Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523.75 -19-16AUGS9-1/1

02-11 . 112699
PN=17
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Record Keeping

POWERTECH® MEDALLION

4 )
A medallion is located on the rocker arm cover which
identifies each engine as a John Deere POWERTECH®
engine. S0 DEENR
g
<
[POWIERIECH | ¢
2
4.5 liter :
\ /2
2
POWERTECH is a trademark of Deere & Company DPSG,CD03523,11 ~19-05JUL9S-1/1

ENGINE SERIAL NUMBER PLATE

POWERTech engine v o 300-Series engine

Each engine has a 13—digit John Deere serial number. Your engine’s serial number plate (A) is located on the
The first two digits identity the factory that produced right-hand side of cylinder block behind the fuel! filter
the engine: for POWERTech engines and near the fuel supply

pump on 300-Series engines.
“CD” indicates the engines was built in Saran, France.

DPSG.CD03523,12  -19-05JUL99-1/1

03'1 112699
PN=18
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Record Keeping

RECORD ENGINE SERIAL NUMBER

JOHNDEERE ()
Record all of the numbers and letters found on your ENGINE SERIAL NUMBER

engine serial number plate in the spaces provided below. 0 *C D4039D1 23 56* Q
S 4039DF008cm e X

This information is very important for repair parts or
warranty information. 1

-UN-24AUGY99

Engine Serial Number (B)

'D.P.S.G. SARAN; MADE IN FRANCE

CD307058

Engine Model Number (C) 300-Series engine plate
Coefficient of Absorption Value (D) ‘ Engine Serial Number

-UN-23AUGS9

CD4045TF158 g0 XXX

DEERE & COMPANY  HOLINE, ILLINOIS  MADE IN FRANCE

CD30747

POWERTech engine plate

DPSG.CD03523,13 -19-05JUL.99-1/1

03-2 112699
PN=19
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Record Keeping

ENGINE OPTION CODES

6068HF158 6.8 L

1100 1200 1300 1400 1500 1600 1700 1800 1900 2100 2300 2400

2500 2700 2800 2900 3000 3100 3500 4000 4300 5200 5500 5600
5700 6000 6200 6400 6500 6600 7500 7600 8600 8700 8300

171ECD

COD30748A —UN-26AUGS9

Engine option code label

In addition to the serial number plate, OEM engines
have an engine option code label affixed to the rocker
arm cover. These codes indicate which of the engine
“options ‘were installed on your engine at the factory.
When in need of parts or service, furnish your
authorized servicing dealer or engine distributor with
these numbers.

An additional sticker may be also delivered (in a plastic
bag attached to the engine or inserted in the machine
documentation). It is recommended to stick this option
code list sticker either:

¢ On this page of your Operator's manual below this
section.

or

¢ On the “Engine Owner’'s Warranty” booklet under the
titte OPTION CODES (Engine manufacturing
configuration).

NOTE: The Machine Manufacturer may have already
stuck it at a specific accessible place (inside
the enclosure or close to a maintenance area).

The engine option code label includes an engine base
code (A). This base code must also be recorded along
with the option codes. At times it will be necessary to
furnish this base code to differentiate two identical
option codes for the same engine modei.

The first two digits of each code identify a specific
group, such as alternators. The last two digits of each
code identify one specific option provided on your
engine, such as'a 12-volt; 55-amp-alternator. -- -~ =~ -

NOTE: These option codes are based on the latest
information available at the time of publication.
The right is reserved to make changes at any
time without notice.

If an engine is ordered without a particular component,
the last two digits of that functional group option code
will be 99, 00, or XX. The list on the next page shows
only the first two digits of the code numbers. For future
reference such as ordering repair parts, it is important
to have these code numbers available. To ensure this
availability, enter the third and fourth digits shown on
your engine option code label in the spaces provided
on the following page.

NOTE: Your engine option code label may not contain
all option codes if an option has been added
after the engine left the producing factory.

If option code label is lost or destroyed,

consult your servicing dealer or engine
distributor selling the engine for a replacement.

Continued on next page DPSG,CD03523,14 -19-05JUL99-1/2
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Record Keeping

Option Description Option Description
Codes Codes
Engine Base Code:
1M___. Rocker Arm Cover 45__ Balancer Shaft
12 Qil Filler Neck 46__ Cylinder Block With Liners and Camshaft
13___ Crankshaft Pulley 47____ Crankshaft and Bearings
14__ Flywheel Housing 48__ Connecting Rods and Pistons
15 Flywheel 49__ Valve Actuating Mechanisms
16 Fuel Injection Pump 50__ Oii Pump
17 Air inlet S1__ Cylinder Head With Valves
18__ Air cleaner 52 Augxiliary Gear Drive
19 Oil pan 54 Oil heater
20 Coolant pump 55___ Shipping stand
21 Thermostat Cover 56__ Paint Option
22 Thermostat 57___ Coolant Inlet
23___ Fan Drive 59 Qil Cooler
24__ Fan Belt 60 Add-on Auxiliary Drive Pulley
25_ Fan 62__ Alternator Mounting

— Engine Coolant Heater 64_ Exhaust Elbow

— Radiator 65_ Turbocharger
28 ..._..--— Exhaust Manifold . Ce 66__ Temperature Switch Lo e

29 " “Ventilator System~ - - 67____ Electronic Tachometer Sensor
30 Starting Motor 68__ Damper
31___ Alternator 69__ Engine Serial Number Plate
32____ Instrument Panel 74 Air Conditioning System Compressor Mounting
3B Fuel Filter 75___ Air Restriction indicator
36__ Front Plate 76 Qil Pressure Switch \
37____ Fuel Transfer Pump 86__ Fan Pulley
39 Thermostat Housing 87_ Automatic Belt Tensioner
40__ Oil Dipstick 88__ Qil Filter
a____ Belt Driven Front Auxiliary Drive 91___ Special Equipment (Factory Installed)
43_____ Starting Aid 97___ _ Special Equipment (Field installed)
44 Timing Gear Cover with Gears 98_____ Shipping
DPSG,CD03523,14  -19-05JUL99-2/2
03-4 112890
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Record Keeping

RECORD FUEL INJECTION PUMP MODEL
NUMBER

Record the fuel injection pump model and serial
information found on the serial number plate (A).

Model No. RPM

Manufacturer's No.

Serial No.

OPSG.CD03523, 1

5 -19=07JUL99-tN -

03-5
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RECOGNIZE SAFETY INFORMATION

This is a safety-alert symbol. When you see this symbol
on your machine or in this manual, be alert to the
potential for personal injury.

Follow recommended precautions and safe operating
practices.

781389 -UN-07DEC88

DX.ALERT _-19-29SEP98-1/1

UNDERSTAND SIGNAL WORDS

ADANGER

* signal word—DANGER, WARNING, or CAUTION—is
ed with the safety-alert symbol DANGER identifies the
-I-most sertous -hazards:- LRIt s immmeen e R T JURUC DERUS B

DANGER or WARNING safety signs are located near A WARNING

specific hazards. General precautions are listed on
CAUTION safety signs. CAUTION also calls attention to
safety messages in this manual.

A CAUTION

TS187 -19-30SEP88

DX,SIGNAL  ~19-03MAR93-1/1

05-1 112690
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Safety

ENGINE LIFTING PROCEDURE

CAUTION: The only recommended method for
lifting the engine is with JDG23 Engine Lifting
Sling (A) and safety approved lifting straps (B)
that come with engine. Use extreme caution
when lifting and NEVER permit any part of the
body to be positioned under an engine being
lifted or suspended.

Lift engine with longitudinal loading on lifting
sling and lifting straps only. Angular loading
greatly reduces lifting capacity of sling and
straps.

NOTE: If engine does not have lifting straps, universal
straps can be procured through service parts
under part numbers JD-244-1 and JD-244-2.

1. If not equipped, install lifting straps and torque to

200 Nem (145 Ib-ft).

2. Attach JDG23 Engine Lifting Sling (A) to engine lifting
straps (B) and overhead hoist.

IMPORTANT: Lifting straps are designed to lift the
engine and accessories such as
radiator, air filter and other small
components. If larger components,
such as power take-off, transmission,
generator air compressor... etc, are
attached to engine, the lifting straps
provided with engine or through parts
channel are not intended for this
purpose. Technician is responsible for

providing adequate lifting devices under
these situations. See machine manuals

for additionat information on removing
engine from machine.

3. Carefully move engine to desired location.

@\

PP

00000000000

=

)

oooo_] B

RG7784 -UN-11NOV97

DPSG,C003523.95 -19-060CT99-1/1

Q-Pulse Id TMS1078
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Safety

FOLLOW SAFETY INSTRUCTIONS

Carefully read all safety messages in this manual and on
your machine safety signs. Keep safety signs in good
condition. Replace missing or damaged safety signs. Be
sure new equipment components and repair parts include
the current safety signs. Replacement safety signs are
available from your John Deere dealer.

Learn how to operate the machine and how to use
controls properly. Do not let anyone operate without
instruction.

Keep your machine in proper working condition.
Unauthorized modifications to the machine may impair the
function and/or safety and affect machine life.

'ou do not understand any part of this manual and need
assistance, contact your John Deere dealer.

T5201 -UN-23AUG88

DX.READ -19-03MARS3-1/1

PREVENT MACHINE RUNAWAY

Avoid possible injury or death from machinery runaway.

Do not start engine by shorting across starler terminals.
Machine will start in gear if normal circuitry is bypassed.

NEVER start engine while standing on ground. Start
gine only from operator's seat, with transmission in
utral or park.

T5177 -UN-11JANSS

DX.BYPAS1 -19-29SEPRB-1/1

05-3

Q-Pulse Id TMS1078 Active 10/12/2014

112659

PN=25

Page 37 of 402



SP078 Sandgate Road Nudgee SPS Power UnfTs for Gensets OM Manual

Safety

HANDLE FUEL SAFELY—AVOID FIRES

Handle fuel with care: it is highly flammable. Do not refuel
the machine while smoking or when near open flame or
sparks.

Always stop engine before refueling machine. Fill fuel tank
outdoors.

Prevent fires by keeping machine clean of accumulated
trash, grease, and debris. Always clean up spilled fuel.

TS202 -UN-23AUGSS8

DX,FIRE1" -19-03MAR93-1/1

PREPARE FOR EMERGENCIES

Be prepared if a fire starts.
Keep a first aid kit and fire extinguisher handy.

Keep emergency numbers for doctors, ambulance service,
‘hospital, and fire department near your telephone.

TS291 -UN-23AUGSS8

DX, FIRE2 -19-03MAR93-1/1

HANDLE STARTING FLUID SAFELY

Starting fluid is highly flammable.

Keep all sparks and flame away when using it. Keep
starting fluid away from batteries and cables.

To prevent accidental discharge when storing the
pressurized can, keep the cap on the container, and store
in a cool, protected location.

Do not incinerate or puncture a starting fluid container.

TS1356 -UN-18MAR92

DX.FIRE3 -19-16APR92-1/1

05-4
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Safety

WEAR PROTECTIVE CLOTHING

S

Gy
@=

Wear close fitting clothing and safety equipment

appropriate to the job.

Prolonged exposure to loud noise can cause impairment
or loss of hearing.

Wear a suitable hearing protective device such as
earmuffs or earplugs to protect against objectionable or
uncomfortable loud noises.

I &30

Bese

TS206 —UN-23AUGSS8

Operating equipment safely requires the full attention of
the operator. Do not wear radio or music headphones
while operating machine.

1 - ‘ DX, WEAR _—19-10SEP90-1/1

PROTECT AGAINST NOISE

Prolonged exposure to loud noise can cause impairment
or loss of hearing.

Wear a suitable hearing protective device such as
earmuffs or earplugs to protect against objectionable or
uncomfortable loud noises.

TS207 -UN-23AUGS8

DX.NOISE -19-03MAR93-1/1

05-5 112009
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Safety

HANDLE CHEMICAL PRODUCTS SAFELY

Direct exposure to hazardous chemicals can cause
serious injury. Potentially hazardous chemicals used with
John Deere equipment include such items as lubricants,
coolants, paints, and adhesives.

A Material Safety Data Sheet (MSDS) provides specific
details on chemical products: physical and health hazards,
safety procedures, and emergency response technigues.

Check the MSDS before you start any job using a
hazardous chemical. That way you will know exactly what
the risks are and how to do the job safely. Then follow
procedures and recommended equipment.

(See your John Deere dealer for MSDS’s on chemical
products used with John Deere equipment.)

[T R e -

TS1132 -UN-26NOVS0

DX.MSDS.NA -19-03MAR93-1/1

STAY CLEAR OF ROTATING DRIVELINES

Entanglement in rotating driveline can cause serious injury
or death.

Keep master shield and driveline shields in place at all

times. Make sure rotating shields turn freely. A
Wear close fitting clothing. Stop the engine and be sure ]
the PTO driveline is stopped before making adjustments

or performing any type service on the engine or
PTO-driven equipment.

@,

TS1644 -UN-22AUGS5

CD,PTO -19-12SEP95-1/11

05-6
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Safety

PRACTICE SAFE MAINTENANCE

Understand service procedure before doing work. Keep
area clean and dry.

Never lubricate, service, or adjust machine while it is
moving. Keep hands, feet , and clothing from
power-driven parts. Disengage all power and operate
controls to relieve pressure. Lower equipment to the
ground. Stop the engine. Remove the key. Allow machine
to cool.

Securely support any machine elements that must be
raised for service work.

Keep all parts in good condition and properly installed. Fix
damage immediately. Replace worn or broken parts.
:move any buildup of grease, oil, or debris.

On self-propellea équibment, disconnect battery ground
cable (-) before making adjustments on electrical systems
or welding on machine.

On towed implements, disconnect wiring harnesses from
tractor before servicing electrical system components or
welding on machine.

TS218 -UN-23AUGS8

DX.SERV_-19-17FEB99-1/1

WORK IN VENTILATED AREA

—.igine exhaust fumes can cause sickness or death. If itis
necessary to run an engine in an enclosed area, remove
the exhaust fumes from the area with an exhaust pipe
extension.

If you do not have an exhaust pipe extension, open the
doors and get outside air into the area

TS220 -UN-23AUGBS

DX,AIR_-19-17FEB99-1/1

05-7 11209
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Safety

AVOID HIGH-PRESSURE FLUIDS

Escaping fluid under pressure can penetrate the skin
causing serious injury.

Avoid the hazard by relieving pressure before
disconnecting hydraulic or other lines. Tighten all
connections before applying pressure.

Search for leaks with a piece of cardboard. Protect hands
and body from high pressure fluids.

If an accident occurs, see a doctor immediately. Any fluid
injected into the skin must be surgically removed within a
few hours or gangrene may result. Doctors unfamiliar with
this type of injury should reference a knowledgeable

medical source. Such information is available from Deere
& Company Medical Department in Moline, lllinois, U.S A,

X9811 -UN-23AUGE8

DX.FLUID -15-03MARS3-1/1

AVOID HEATING NEAR PRESSURIZED FLULID
LINES

Flammable spray can be generated by heating near
pressurized fluid tines, resulting in severe burns to
yourself and bystanders. Do not heat by welding,
soldering, or using a torch near pressurized fluid lines or
other flammable materials. Pressurized lines can be
accidentally cut when heat goes beyond the immediate
flame area.

T5953 —UM-15MAY0

OX.TORCH -19-03MAR93-11

05-8

Q-Pulse Id TMS1078 Active 10/12/2014

112699
PN=30

Page 42 of 402



SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manuall

Safety

REMOVE PAINT BEFORE WELDING OR
HEATING

Avoid potentially toxic fumes and dust.

Hazardous fumes can be generated when paint is heated
by welding, soldering, or using a torch.

Do all work outside or in a well ventilated area. Dispose of
paint and solvent properly.

TS220 -UN-23AUGSS8

Remove paint before welding or heating:

« |If you sand or grind paint, avoid breathing the dust.
Wear an approved respirator.
o If you use solvent or paint stripper, remove stripper with
soap and water before welding. Remove solvent or
paint stripper containers and other flammable material
. from area. Allow fumes-to disperse at least 15 minutes e — s
before welding or heating. o

DX,PAINT -19-03MARS3-1/1

SERVICE COOLING SYSTEM SAFELY

Explosive release of fluids from pressurized cooling
system can cause serious burns.

Shut off engine. Only remove filler cap when cool enough

to touch with bare hands. Slowly loosen cap to first stop g
to relieve pressure before removing completely. 2
(<]
3
2
]
g
@
DX,RCAP -19-04JUN90-1/1
05'9 112699
PN=31
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Safety

AVOID HARMFUL ASBESTOS DUST

Avoid breathing dust that may be generated when
handling components containing asbestos fibers. Inhaled
asbestos fibers may cause lung cancer.

any water source.

Air conditioning refrigerants escaping into the air can
damage the Earth’s atmosphere. Government regulations
may require a certified air conditioning service center to
recover and recycle used air conditioning refrigerants.

Inquire on the proper way to recycle or dispose of waste
from your local environmental or recycling center, or from
your John Deere dealer.

Components in products that may contain asbestos fibers @
are brake pads, brake band and lining assemblies, clutch E:
plates, and some gaskets. The asbestos used in these i
components is usually found in a resin or sealed in some 7
way. Normal handling is not hazardous as long as g
airborne dust containing asbestos is not generated. 2
Avoid creating dust. Never use compressed air for
cleaning. Avoid brushing or grinding material containing
asbestos. When servicing, wear an approved respirator. A
special vacuum cleaner is recommended to clean
asbestos. If not available, apply a mist of oil or water on
_the material containing asbestos. i o

Keep bystanders away from the area.

DX.DUST -19-15MARZ1-1N1
DISPOSE OF WASTE PROPERLY
Improperly disposing of waste can threaten the
environment and ecology. Potentially harmful waste used
with John Deere equipment include such items as oil, fuel,
coolant, brake fiuid, filters, and batteries.

g

Use leakproof containers when draining fluids. Do not use 2
food or beverage containers that may mislead someone it
into drinking from them. 7
Do not pour waste onto the ground, down a drain, or into o

OX,DRAIN -19-03MAR93-1/1

05-10
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Fuels, Lubricants and Coolant

DIESEL FUEL

Consult your local fuel distributor for properties of the
diesel fuel available in your area.

In general, diesel fuels are blended to satisfy the low
temperature requirements of the geographical area in
which they are marketed.

Diesel fuels specified to EN 590 or ASTM D975 are
recommended.

In all cases, the fuel shall meet the following
properties: '

Cetane number of 40 minimum. Cetane number
greater than 50 is preferred, especially for .
nperatures below -20°C (-4°F) or elevations above
w00 m (5,000 ﬂ) o
Cold Filter Plugging Point (CFPP) below the
expected low temperature OR Cloud Point at least
5°C (9°F) below the expected low temperature.

Fuel lubricity should pass a minimum of 3100 gram
load level as measured by the BOCLE scuffing test.

Sulfur content:

Sulfur content should not exceed 0.5%. Sulfur
content less than 0.05% is preferred.

If diesel fuel with sulfur content greater than 0.5%
sulfur content is used, reduce the service interval for
engine oil and filter by 50%.

DO NOT use diesel fuel with sulfur content greater
than 1.0%. ' :

Bio-diesel fuels may be used ONLY if the fuel
properties meet DIN 51606 or equivalent specification.

DO NOT mix used engine oil or any other type of =~
lubricant with diesel fuel.

DX,FUEL1 -19-17FEB99-1/1

HANDLING AND STORING DIESEL FUEL

A

CAUTION: Handle fuel carefully. Do not fill
the fuel tank when engine is running.

DO NOT smoke while you fill the fuel tank or
service the fuel system.

Fill the fuel tank at the end of each day’s operation to
prevent condensation and freezing during cold
weather.

IMPORTANT: The fuel tank is vented through the
filler cap. If a new filler cap is
required, always replace it with an
original vented cap.

When fuel is stored for an extended period or if there
is a slow turnover of fuel, add a fuel conditioner to
stabilize the fuel and prevent water condensation.
Contact your fuel supplier for recommendations.

OX.FUEL4 ~19-18MARS6-1/1

10-1

Active 10/12/2014

112699

PN=33

Page 45 of 402



SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual

Fuels, Lubricants and Coolant

ENGINE BREAK-IN OIL

New engines are filled at the factory with John Deere + ACEA Specification E1
ENGINE BREAK-IN OLL. During the break-in period,
add John Deere ENGINE BREAK-IN CIL as needed to After the break-in period, use John Deere PLUS-50® or

maintain the specified oil level. other diesel engine oil as recommended in this
manual.

Change the oil and filter after the first 100 hours of

operation of a new or rebuilt engine. IMPORTANT: Do not use PLUS-50 oil or engine
oils meeting APl CG4, AP| CF4,

Atter engine overhaul, fill the engine with John Deere ACEA E3, or ACEA E2 performance

ENGINE BREAK-IN OIL. ' levels during the first 100 hours of
operation of a new or rebuilt engine.

If John Deere ENGINE BREAK-IN OIL is not available, These oils will not allow the engine

use a diesel engine oil meeting one of the following to break-in properly.

during the first 100 hours of cperation:

* API Service Classification CE

PLUS-50 is a registered trademark of Deere & Company. DXENOLA -19-100CTS7-1/1

10-2 12609
PN=34
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Fuels, Lubricants and Coolant
DIESEL ENGINE OIL n
50°C [ 122°F
Use oil viscosity based on the expected air temperature N E o
i ) ; _ 40°C L}l 104°F
range during the period between oil changes. E
o so°c il e6°F |
The following oil is preferred: ’;'r’ : o
‘ 2 o 20°C il esF W
e John Deere PLUS-50° - ;f &
S 2 goe 10°C 50°F
The following oil is also recommended: u ;I hf |
$ B &8  ocHH ae°F
¢ John Deere TORQ-GARD SUPREME TORQ-GARD g g . o
SUPREME® B 1| B
. . -20°CHY —4°F ~
Other oils may be used if they meet one or more of the ] &
following: _ao°c Wl _oooF 3
i
b= z
API Service Classification CG-4 . A H —40°F 7
- API Service Classification.CF-4 8. o
- « ACEA Specification E3 = 2
¢ ACEA Specification E2
Multi-viscosity diesel engine oils are preferred.
If diesel fuel with sulfur content greater than 0.5% is used,
reduce the service interval by 50%.
PLUS-50 is a registered trademark of Deere & Company.
TORQ-GARD SUPREME is a trademark of Deere & Company CD,ENOIL -19-100CT97~1/4
LUBRICANT STORAGE
. Jur equipment can operate at top efficiency only Make certain that all containers are properly marked to
when clean lubricants are used. identify their contents.
Use clean containers to handle all lubricants. Properly dispose of all old containers and any residual
lubricant they may contain.
Whenever possible, store lubricants and containers in
an area protected from dust, moisture, and other
contamination. Store containers on their side to avoid
water and dirt accumulation.
DX,LUBST -19-18MAR96~1/1

10-3 112899
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Fuels, Lubricants and Coolant

MIXING OF LUBRICANTS

In general, avoid mixing different brands or types of oil.

Oil manufacturers blend additives in their oils to meet
certain specifications and performance requirements.

-Mixing different oils can interfere with the proper
functioning of these additives and degrade lubricant
performance.

Consult your John Deere dealer to obtain specific
information and recommendations.

OX.LUBMIX ~19-18MAR96-1/1

DIESEL ENGINE COOLANT

The engine cooling system is filled to provide
year-round protection against corrosion and cylinder
liner pitting, and winter freeze protection to -37°C
(-34°F).

John Deere COOL-GARD is preferred for service.

if John Deere COOL-GARD is not available, use a low
silicate ethylene glycol base coolant concentrate in a
50% mixture of concentrate with quality water.

The coolant concentrate shall be -of a quality that
provides cavitation protection to cast iron and
aluminum parts in the cooling system. John Deere
COOL-GARD meets this requirement.

A 50% mixture of ethylene glycol engine coolant in
water provides freeze protection to ‘:37°C (-34°F). If
protection at lower temperatures is required, consult
your John Deere dealer for recommendations.

Water quality is important to the performance of the
cooling system. Distilled, deionized, or demineralized

water is recommended for mixing with ethylene glycol

base engine coolant concentrate.

IMPORTANT: Do not use cooling system sealing
additives or antifreeze that contains
sealing additives.

COOLANT DRAIN INTERVALS

Drain the factory fill engine coolant, flush the cooling
system, and refill with new coolant after the first 3
years or 3000 hours of operation. Subsequent drain
intervals are determined by the coolant used for
service. At each interval, drain the coolant, flush the
cooling system, and refill with new coolant.

When John Deere COOL-GARD is used, the coolant
drain interval is 3 years or 3000 hours of operation.

If COOL-GARD is not used, the drain interval is
reduced to 2 years or 2000 hours of operation.

DX,CO0L8 -19-12FEBY9-1/1
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Fuels, Lubricants and Coolant

OPERATING IN WARM TEMPERATURE
CLIMATES

John Deere engines are.designed to operate using glycol
base engine coolants.

Always use a recommended glycol base engine coolant,
even when operating in geographical areas where freeze
protection is not required.

IMPORTANT: Water may be used as coolant in
emergency situations only.

Foaming, hot surface aluminum and
iron corrosion, scaling, and cavitation
will occur when water is used as the
coolant, even when coolant
conditioners are added.

Drain cooling system and refill with
recommended glycol base engine
coolant as soon as possible,

DX.COOLS —18-18MARSE-1/1

10-5 112090
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Operating the Engine

BREAK-IN PERIOD

Within first 100 hours of operation
During the first 100 hours of operation, avoid
overloading, excessive idling and no-load operation.

See ENGINE BREAK-IN OIL for eventual addition of
oil.

NOTE: During the break-in period a higher-than-usual
oil consumption should be considered as
normal.

After first 100 hours of operation
After the first 100 hours, drain the crankcase and

change the oil filter (see CHANGING ENGINE OIL
AND FILTER). Fill crankcase with seasonal viscosity
grade oil (see DIESEL ENGINE OIL).

Check tension of alternator belt.

Check connections of air intake hoses.

Check for proper tightening of cap screws all around
the engine.

b 17 i |

STARTING THE ENGINE

A CAUTION: Before starting engine in a
confined building, install proper outlet
exhaust ventilation equipment. Always use
safety approved fuel storage and piping.

NOTE: If temperature is below O°C (32°F), it may be
necessary lo use cold weather starting aids
(See COLD WEATHER OPERATION).

1. Perform all prestarting checks outlined in

2. Open the fuel supply shut-off valve, if equipped.

3. Activate the starter motor switch to crank the
engine and release it as soon as engine starts.

NOTE: Do not operate the starfer motor more than
20 seconds at a time.

Q-Pulse |d TMS1078

DP&M'I! = B=00UILEE-11
COLD WEATHER OPERATION
Depending on equipment, various cold weather starting
aids are available to assist in starting the engine at
temperatures below 0°C (32°F).
Continued on next page CO03523.19 =1 14
LiF
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. Operating the Engine

Air intake heater

Air intake heater is either a grid-type (A) for POWERTech
engines or a glow plug-type (B) for 300-Series engines
installed in the air intake channel.

CAUTION: NEVER use Ether Starting Fluid
when air intake heater is used to start the
engine.

Activate the heating element (preheater position) for
30 seconds maximum then start the engine.

CD30750 -UN-03SEP99

i o DPSG,C003523,19  —19-09JUL99-2/4

Coolant heater

Connect plug of coolant heater (A) to a power source (110
or 220 V).

At an ambient temperature of -15°C (5°F), the heating
process takes approximatively 2 hours. Extend heating
period if ambient temperature is lower.

Fuel preheater

el preheater (A) switches ON and OFF automatically in
relation to the ambient temperature.

OPSG.CD03523,19  -19-09JULSS—4/4

15-2 112690
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Operating the Engine

USING A BOOSTER BATTERY OR CHARGER

A 12-volt booster battery can be connected in parallel with
battery{ies) on the unit to aid in cold weather starting.
ALWAYS use heavy duty jumper cables.

CAUTION: Gas given off by batteries is
explosive. Keep sparks and flames away from
batteries. Before connecting or disconnecting a
battery charger, turn charger off. Make {ast
connection and first disconnection at a point
away from battery. Always connect NEGATIVE
{(-) cable last and disconnect this cable first,

IMPORTANT: Be sure polarity is correct before
making connections. Reversed polarity
will damage electrical system. Always
connect positive to positive and
negative to ground. Always use 12-volt
booster battery for 12-volt electrical
systems and 24-volt booster battery/
batteries for 24-volt electrical systems.

1. Connect booster battery or batteries to produce the
required system voltage for your engine application.

NOTE: To avoid sparks, DO NOT allow the free ends of
Jjumper cables to touch the engine.

2. Connect one end of jumper cable to the POSITIVE {+)
post of the booster battery.

3. Connect the other end of the jumper cable to the
POSITIVE (+) post of battery connected to starter.

4. Connect one end of the other jumper cable to the
NEGATIVE (-) post of the booster battery.

5. ALWAYS complete the hookup by making the fast
connection of the NEGATIVE {-} cable to a good
ground on the engine frame and away from the
battery(ies).

6. Start the engine. Disconnect jumper cables
immediately after engine starts. Disconnect NEGATIVE
(-) cable first.

T5204 -UN-23AUGAS
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RG4678 —UN-14DECHS
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12-Volt System

AG4698 ~UM-14DECEA

24-Volts System

A—12-Voit Machine battery/batteries
B—12-Voit Booster battery/batteries
C—Booster cable

D—Cable to starter motor

DPSG,CD03523,20 —19-09JUL85-141
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Operating the Engine

ENGINE OPERATION

Warming engine
Operate engine at high idle for 1 to 2 minutes before
applying the ioad.

NOTE: This procedure does not apply to standby
generator sets where the engine is loaded
immediately upon reaching rated speed.

Normal engine operation
Compare engine coolant temperature and engine oil
pressure with specifications below:

Minimum oil pressure at full load rated speed'—Specification

Pressure 275 kPa (2.75 bar; 40 psi)

Coolant temperature range—Specification

Temperature ........cccceevevercecnicceccccninns B2°—94°C£ ‘ i1 BO°—2O2°E5 )
Stop engine immediately if coolant temperature is
above or oil pressure below specifications or if there
are any signs of part failure. Symptoms that may be

early signs of engine problems could be:

¢ Sudden loss of power

'0il at normal operating temperature of 115°C (240°F).

+ Unusual noise or vibration

» Excessive black exhaust fumes
Excessive fuel consumption
Excessive oil consumption
Fluid leaks

Recommendation for turbocharger engines
Should the engine stall when operating under load,
IMMEDIATELY restart it to prevent overheating of
turbocharger components.

Idling engine .

Avoid excessive engine idling. Prolonged idling may
cause the engine coolant temperature to fall below its
normal range. This, in turn, causes crankcase oil
dilution, due to incomplete fuel combustion, and
permits formation of gummy deposits on valves,
pistons and piston rings. It also promotes rapid
accumulation of engine sludge and unburned fuel in
the exhaust system. If an engine will be idling for more
than 5 minutes, stop and restart later.

NOTE: Generator set applications have the governor
locked at a specified speed and do not have a
slow idle function. These engines idle at no
load governed speed (fast idle).

OPSG,CD03523,21  —19-09JUL99-1/1

STANDBY POWER UNITS

To assure that your engine will deliver efficient standby
operation when needed, start engine and run at rated
speed (with 50%—70% load) for 30 minutes every

2 weeks. DO NOT allow engine to run an extended
period of time with no load.

DP$G.CDO3523,22  -19-09JUL99-1/1

Q-Pulse Id TMS1078
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Cperating the Engine

STOPPING THE ENGINE

1. Before stopping, run engine for at least 2 minutes at
fast idle and no load.

2. Stop the engine.

DPSG.CDO3523,23 —19-09JULSS-1A1

15-56 112880
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Maintenance

OBSERVE SERVICE INTERVALS

Using hour meter as a guide, perform all services at
the hourly intervals indicated on following pages. At
each scheduled maintenance interval, perform all
previous maintenance operations in addition to the
ones specified. Keep a record of hourly intervals and
services performed using charts provided in
Maintenance Records Section.

IMPORTANT:

Recommended service intervals are
for normal operating conditions.
Service MORE OFTEN if engine is
operated under adverse conditions.
Neglecting maintenance can result in
failures or permanent damage to the
engine.

OPSG,CD03523,24 -19-09JUL99-1/1

USE CORRECT FUELS, LUBRICANTS AND
COOLANT

PORTANT Use only fuels, lubricants, and coolants

' meeting specifications:outlined-in--

Fuels, Lubricants, and Coolant Section '

when servicing your John Deere
Engine.

Consult your John Deere engine distributor, servicing
dealer or your nearest John Deere Parts Network for
recommended fuels, lubricants, and coolant. Also
available are necessary additives for use when operating

engines in tropical, arctic, or any other adverse conditions.

—-UN-23AUGSS8

TS100

DPSG,CD03523.25 -19-09JUL9S-1/1

Q-Pulse Id TMS1078
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Maintenance

MAINTENANCE INTERVAL CHART

Item 10H/ 500 H 1000H/ | 2000H/ | 2500 H/ As
daily 1 year 2 years 3 years required

Check engine oil and coolant level .

Check air filter restriction indicator® .

Change engine oil and filter® .

Replace fuel filter element .

Check belt tension and automatic tensioner . .

Check and adjust valve clearance? . .

Clean crankcase vent tube .

Check air intake hoses, connections and system .

Check vibration damper (6 cyl.)* .
Check engine speed and speed droop govemor .

Drain and flush cooling system' o .

Drain water and sediment from fuel filter .

Clean filter element (see note a) .

= P

Test thermostat and' injection nozzles (see your dealeryy : .

*Clean air. filter element when restriction indicator is red. Replace filter element after 6 cleanings or once a year.

®Change oil and filter after the first 100 hours of operation, then every 500 hours thereafter. Change oil and filter at least once a year.

‘Check belt tension every 500 hours on 300-Series engines and on POWERTech engines with manual tensioner. Check automatic belt
tensioner every 1000 hours/1 year on POWERTech engines when equipped.

“Have your authorized servicing dealer or engine distributor adjust valve clearance as follows. After the first 500 hours of operation then every
1000 hours thereafter on 300-Series engines. Every 2000 hours on POWERTech engines.

*Have your authorized dealer or engine distributor replace the vibration damper every 4500 hours/5 years.

'Drain and flush cooling system every 2500 hours/3 years when John Deere COOL-GARD coolant is used. Otherwise every 2000
hours/2 years.

°Contact your dealer when thermostat or injection nozzles are suspected to be defective. Replace injection nozzles every 5000 hours and
thermostat every 10000 hours.

DPSG,CD03523.26 -19-09JUL99-1/1

20-2 112699
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Maintenance/Daily or every 10 hours

DAILY PRESTARTING CHECKS

300-Series engine

§ e s

FD000047 -UN-13MAR96

Do the following BEFORE STARTING THE ENGINE DIESEL ENGINE OIL). Add oil at rocker arm cover
for the first time each day: filler cap (B).
IMPORTANT: DO NOT top up with fresh oil until IMPORTANT: DO NOT fill above the crosshatch
the oil level is BELOW the add mark. area. Oil levels anywhere within
crosshatch are considered in the
1. Check engine oil level on dipstick (A). Add as acceptable operating range.

required, using seasonal viscosity grade oil. (See

Continued on next page DPSG,CD03523,27 —19-12JUL99-1/3

25-1 ‘ 112699
PN=45
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. Maintenance/Daily or every 10 hours

-UN-23AUGS8

CD30756 -UN-26AUGY9

TS201

Remove radiator cap (E) and check coolant level
which should be at bottom of filler neck. Fill radiator
. with proper coolant solution if level is low. (See
serious burns. DIESEL ENGINE COOLANT). Check overall cooling

2. ,&AUTION: Explosive release of fluids from
ressurized cooling system can cause

system for leaks.

. Only remove filler cap when engine is cold -—- e . T
or when cool enough to touch with bare - ) "
hands. Slowly loosen cap to first stop to
relieve pressure before removing completely.

DPSG,CD03523,27 -19-12JUL83~2/3

3. If air filter has a dust unloading valve (C), squeeze
valve tip to release any trapped dirt particles.

4. Check air intake restriction indicator (D). When
indicator is red, air filter needs to be cleaned.

IMPORTANT: Maximum air intake restriction is é
6.25 kPa (0.06 bar; 1.0 psi) (25 in. H,0). S
A clogged air cleaner element will z
cause excessive intake restriction and a 'l
reduced air supply to the engine. g
(0]
lig
5. Make a thorough inspection of the engine
compartment.
NOTE: Wipe all fittings, caps and plugs before performing
any maintenance to reduce the chance of system
contamination.
$
3
?

DPSG,CD03523,27 -19-12JUL99~3/3
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Maintenance/500 hours

CHANGING ENGINE OIL AND FILTER

NOTE: Change engine oil and filter for the first time after
100 hours maximum of operation, then every 500
hours thereafter. Change oil and filter at feast
once a year.

1. Run engine approximately 5 minutes to warm up oil.
Shut engine off.

2. Open oil pan drain valve (A).
3. Drain crankcase oil from engine while warm.

4. Remove and discard oil filter element (B) using a
suitable filter wrench.

Remove oil filter ba&:king and clean filter mounting pad.
IMPORTANT: Filtration of oils is critical to pioper
lubrication. Always change filter
regularly. Use fiiters meeting John
Deere performance specifications.

6. Oil the new packing and install a new filter element.
filter element. If values are not provided, tighten
element approximately 3/4 — 1-1/4 tum after packing
contacts filter housing. DO NOT overtighten filter
element.

7. Close oil pan drain valve.

Continued on next pago

Hand tighten element according to values printed on PQWERTEch engine

300-Series engine

OPSG,CD03523,29

—19-12JUL95-142

30-1

Q-Pulse Id TMS1078 Active 10/12/2014
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Maintenance/500 hours

8. Fill engine crankcase with correct John Deere engine
oil through rocker arm cover opening (C); see DIESEL
ENGINE OIL.

To determine the correct oil fill quantity for your engine,
see “Engine Oil Quantities” in Specifications Section.

NOTE: Crankcase oil capacity may vary slightly.
ALWAYS fill crankcase to full mark or within
crosshatch on dipstick, whichever is present. DO
NOT overfill.

CD30761 ~UN-24SEP33

IMPORTANT: Immediately after completing any oil
change, crank engine for 30 seconds
without permitting engine to start. This
will help insure adequate lubrication to
engine components before engine
starts.

g Start engine and run fo check for possible leaké.

10. Stop engine and check oil level after 10 minutes. If

FD000047 -UN-13MAR36

DPSG.CD03523,29 -19-12JUL99-2/2 I

30-2 ) 11269
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Maintenance/500 hours

REPLACING FUEL FILTER ELEMENT

g
g
A—Retaining ring B—Filter element
I CAUTION: CAUTION: Escaping fluid under

serious injury. Relieve pressure before
disconnecting fuel or other lines. Tighten all
connections before applying pressure. Keep
hands and body away from pinholes and
nozzles which eject fluids under high
pressure. Use a piece of cardboard or paper
to search for leaks. Do not use your hand.

If any fluid is injected into the skin, it must
be surgically removed within a few hours by
a doctor familiar with this type injury or
gangrene may result. Doctors unfamiliar with
this type of injury may call the Deere &
Company Medical Department in Moline,
lilinois, or other knowledgeable medical
source.

1 Thoroughly clean fuel filter assembly and
surrounding area.

2. Loosen drain plug (C) and drain fuel into a suitable
container.

NOTE: Lifting up on retaining ring as it is rotated helps
to get it past raised locators.

3. Firmly grasp the retaining ring (A) and rotate it
clockwise 1/4 turn. Remove ring with filter element
(B).

C—Drain plug

pressure-can penetrate-the-skin causing--- ---o~x ~ ar e e

@
-]
r4
<
3
]
r4
=]
I
I\
~
~
[G]
@

D—Bleed plug

IMPORTANT: Do not dump the old fuel into the
__new filter element. This could cause
~fuel'ihjection problem. =~ —— "

A plug is provided with the new
element for plugging the used
element.

4. Inspect filter mounting base for cleanliness. Clean
as required.

NOTE: Raised locators on fuel filter canister must be
indexed properly with slots in mounting base
for correct installation.

5. Install new filter element dry onto mounting base.
Be sure element is properly indexed and firmly
seated on base. It may be necessary to rotate filter
for correct alignment.

6. Install retaining ring onto mounting base making
certain dust seal is in place on filter base. Hand
tighten ring (about 1/3 turn) until it “snaps” into the
detent. DO NOT overtighten retaining ring.

NOTE: The proper installation is indicated when a
“click" is heard and a release of the retaining
ring is felt.

7. Bleed the fuel system.

DPSG,CD03523,30  —19-12JUL99-1/1

Q-Pulse Id TMS1078

30-3

Active 10/12/2014

112609
PN=49

Page 61 of 402



==z -|-should deflect belt by 19 mm (0.75 in.). L

SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual

Maintenance/500 hours

CHECKING BELT (300-SERIES ENGINES)

1. Inspect belt for cracks, fraying, or stretched out areas.
Replace as necessary.

2. Check belt tension using one of following methods:

a) Use of JDG529 Tension Gauge (A)

Belt tension—Specification

NEW BEIL.......oo oo e eeeees e 578—622 N (130—140 tb-force)
USEH BEIL ... veeeererer e 378—423 N (85—94 Ib-force)

NOTE: Beltis considered used after 10 minutes of
operation.

b) Use of tension tester (B) and straight edge (C)
A 89 N (20 Ib) force applied halfway between pulleys

If adjustment is necessary, loosen alternator nuts (D)
and (E). Pull alternator frame outward until belt is
correctly tensioned. ’

CD30645  ~UN-04MAYSS

IMPORTANT: Do not pry against the alternator rear
frame. Do not tighten or loosen belts
while they are hot.

4. Tighten alternator bracket nuts firmly.

5. Run engine for 10 minutes then recheck belt tension.

CD30646 -UN-04MAY98

DPSG,CD03523,31  —19-12JUL99-1/1
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Maintenance/500 hours

CHECKING BELT (POWERTECH ENGINES
WITH MANUAL TENSIONER)

Inspect belt for cracks, fraying, or stretched out areas.
Replace if necessary.

NOTE: Beft adjustment is measured using a gauge
stamped on the lop edge of the alternator bracket.

1. Loosen cap screws (B) and (C).

2. Slide alternator in slot by hand to remove all excess

slack in belt. A—Belt gauge
. B—Cap screw
IMPORTANT: Do not pry against alternator rear frame. C—Cap screw

2 Using the gauge (A) on the alternator bracket, stretch
belt by prying autward on alternator front frame.
_..Stretch the belt 1. gauge unit for.a used beltand 16 ... . . e
gauge units for a new belt. e e T '

4. Tighten cap screws (B) and (C).

DPSG.CDO3523,57 —19-16AUGSS-1/1
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Maintenance/1000 hours/1 year

CLEANING CRANKCASE VENT TUBE

If you operate the engine in dusty conditions, clean the
! tube at shorter intervals.

1. Remove and clean crankcase vent tube (A).
2. Install the vent tube. Be sure the O-ring fits correctly in

; the rocker arm cover bore for elbow adapter. Tighten
hose clamp securely.

CD30773 -UN-27AUG99

DPSG.CD03523.32 —19-12JUL99-1/1_|
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IMPORTANT: The air intake system must not leak.
Any leak, no matter how small, may
result in engine failure due to '
abrasive dirt and dust entering the
intake system.

1. Inspect all intake hoses (piping) for cracks. Replace
as necessary.

2,

Check clamps on piping (A) which connect the air
filter, engine and, if present, turbocharger and
air-to-air radiator. Tighten clamps as necessary.

Test air restriction indicator (B) for proper operation.
Replace indicator as necessary.

d on next page DPSG,CD03523,33 -19-12JUL99-1/2

35-1
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Maintenance/1000 hours/1 year

4. If engine has a rubber dust unloading valve (C),
inspect the valve on bottom of air filter for cracks or
plugging. Replace as necessary.

5. Service air filter as necessary.

DPSG,CD03523,33

RG4687 -~UN-20DECS88

-19-12JUL 98-2/2

CHECKING AUTOMATIC BELT TENSIONER
(POWERTECH ENGINES)

{t drive systems equipped with automatic (spring) belt

" - |~tensioners-cannot be-adjusted or-repaired: The-automatic- -
belt tensioner is designed to maintain proper belt tension

over the life of the belt. If tensioner spring tension is not
within specification, replace tensioner assembly.

¢ Checking belt wear
The belt tensioner is designed to operate within the limit
of arm movement provided by the cast stops (A) and
(B) when correct belt length and geometry is used. [f
the tensioner stop on swing arm (A) is hitting the fixed
stop (B), check mounting brackets (alternator, belt
tensioner, idler pulley, etc.) and the belt length. Replace
belt as needed (see REPLACING FAN AND

" ALTERNATOR BELTS).

Continued on next page

DPSG.CD03523,34
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Maintenance/1000 hours/1 year

+ Checking tensioner spring tension
A belt tension gauge will not give an accurate measure
of the belt tension when automatic spring tensioner is
used. Measure tensioner spring tension using a torque
wrench and procedure outlined below:
a. Release tension on belt using a breaker bar and
socket on tension arm. Remove belt from pulleys.
b. Release tension on tension arm and remove breaker
bar.
c. Put a mark (A) on swing arm of tensicner as shown.
d. Measure 21 mm {0.83 in.) from (A) and put a mark
{B) on tensioner mounting base.
e. Rotate the swing arm using a torque wrench until
marks (A) and (B} are aligned. ‘
f. Record torque wrench measurement and compare
with specification below. Replace tensioner assembly
as required.

Spring—Specification

G811 1rrrereeversereoescremesssssesmssssssrees e 18—22 Nomn (13—16 Ib-ft)

DPSG,CD03523,34

AGTIT7 -UN-14NOVA7

~19-13JUL95-2R2

CHECK AND ADJUST ENGINE VALVE
CLEARANCE (300-SERIES ENGINES)

NOTE: Valve clearance must be adjusted after the first
500 hours of operation, then every 1000 hours
thereafter.

Adjust engine valve clearance as follows cor have your
authorized servicing dealer or engine distributor adjust the
engine valve clearance.

1. Remove rocker arm cover and crankcase vent tube.

2. Using JDEB3 or JDG&20 Fiywhee! Turning Teol (A),
rotate engine flywheel in running direction {clockwise
viewed from water pump) untit No.1 piston (front) has
reached top dead center {TDC) on compression stroke.
Insert timing pin JOEB1-4 {B) into flywheel bore.

Conlinued on next pags CPSG.C003523.35

ZONZTgMAYER

CDA0544’

~19-13JUL99-1/4
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Maintenance/1000 hours/1 year

3. Check and adjust valve clearance to specifications
according to following procedures.

- Valve clearance (engine cold}—Specification

INAKE . oorr e e 3039 MM {0014 00
Exhaust..... e 0,45 mm (0.018in.)

NOTE: If rocker arm is equipped with adjusting screw and
lock nut (A), tighten lock nut to 27 Nem (20 [b-ft)
after adjusting valve clearance.

4. Reinstall rocker arm cover and crankcase vent tube.

AGEI0T —UN-CAAUGE2

OFSG,CD03523,35 -19-13JULG9-2/4

» 3-Cylinder Engine:
NOTE: Finng order is 1-2-3.

a. Lock No. 1 piston at TDC compression stroke (D).

b. Adjust valve clearance on No. 1 and 2 exhaust
valves and No.1 and 3 intake valves.

¢. Rotate flywheel 360°. Lock No. 1 piston at TDC
exhaust stroke (E).

d. Adjust valve clearance on No. 3 exhaust valve and
No. 2 intake valve.

-]
(=3
r4
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1
o
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A—Front of engine

B—Exhaust valve

C—Intake valve

D—No.1 Piston at TDC compression stroke

E—No.1 Piston at TDC exhaust stroke

Continued on next page DPSG,C003523,35 —19-13JUL99-3/4
35-4 112800
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Maintenance/1000 hours/1 year

¢ 4-Cylinder Engine:

NOTE: Firing order is 1-3-4-2.

b. Adjust valve clearance on No. 1 and 3 exhaust
valves and No.1 and 2 intake valves.

c. Rotate flywheel 360°. Lock No. 4 piston at TDC
compression stroke (C).

d. Adjust valve clearance on No. 2 and 4 exhaust
valves and No. 3 and 4 intake valves.

a. Lock No. 1 piston at TDC compression stroke (B).

RG4776 -UN-310CT97

A—Front of engine

B—No.1 Piston at TOC compression stroke
C—No.4 Piston at TDC compression stroke
E—Exhaust valve

I—Intake valve

DPSG,CD03523,35 -19-13JUL99-4/4
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Maintenance/2000 hours/2 years

CHECK AND ADJUST ENGINE VALVE
CLEARANCE (POWERTECH ENGINE)

Adjust engine valve clearance as follows or have your
authorized servicing dealer or engine distributor adjust the
engine valve clearance.

1. Remove rocker arm cover and crankcase vent tube.

ZUN-18MAYSE

2. Using JDEB83 or JDG820 Flywheel Turning Tool (A),
rotate engine flywheel in running direction (clockwise
viewed from water pump) until No.1 piston (front) has
reached top dead center (TDC) on compression stroke.
Insert timing pin JDE81-4 (B) into flywheel bore.

CD30s44

3. Check and adjust valve clearance to specifications
according to following procedures.

Valve clearance (engine cold)—Specification

INAKE ..ottt e e e s 0.35 mm (0.014 in.)
EXhauSt....c.coviiiieieecrrencire e enee 0.45 mm (0.018 in.)

4. If valves need adjusting, loosen the lock nut on rocker
arm adjusting screw. Turn adjusting screw until feeler
gauge slips with a slight drag. Hold the adjusting screw
from turning with screwdriver and tighten lock nut to
27 Nem (20 Ib-ft). Recheck clearance again after
tightening lock nut. Readjust clearance as necessary -

RG7409 -UN-OBAUGOS

5. Reinstall rocker arm cover and crankcase vent tube.

Conti on next page DPSG.CD03523,36 -19-13JUL99-2/4
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Maintenance/2000 hours/2 years

» 4-Cylinder Engine:
NOTE: Firing order is 1-3-4-2.

a. Lock No. 1 piston at TDC compression stroke {B).

b. Adjust valve clearance on No. 1 and 3 exhaust
valves and No.1 and 2 intake valves.

c. Rotate flywheel 360°. Lock No. 4 piston at TDC 4 3, g? el
compression stroke {C). :

d. Adjust valve clearance cn No. 2 and 4 exhaust
valves and No. 3 and 4 intake valves.

RG4776 ~UN-310CT97

A—Front of engine

B—No.1 Piston at TDC compression stroke
C—No.4 Piston at TDC compression stroke
E—Exhaust valve

|—intake valve

DPSG.CD03523.35 —13-13JUL99-3/4

* 6-Cylinder Engine: A @__>
e 4 a 1

) 1 g 1LoETL BT ETLET
NOTE: Firing order is 1-5-3-6-2-4. ; A sk
111 Illilmn-\|1|||[|. il
a. Lock No. 1 pistoen at TDC compression stroke (B). @

b. Adjust valve clearance on No. 1, 3, and 5 exhaust * ++ bt .
valves and No. 1, 2, and 4 intake valves. 5
c. Rotate flywheel 360°. Lock No. 6 piston at TDC =
compression stroke (C). z
d. Adjust valve clearance on No. 2, 4, and 6 exhaust 1;
valves and No. 3, 5, and 6 intake valves. 5
1

A—Front of engine

B—No.1 Pision at TDC compression stroke
C—No.6 Piston at TDC compression stroke
E—Exhaust valve

I—Intake valve

DPSG,C003523,.36  —19-13JUL99—4/4
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Maintenance/2000 hours/2 years

CHECKING ENGINE SPEED

NOTE: Most engines for generator set application
(1500 rpm for 50 Hz or 1800 rpm for 60 Hz) run
only at fast idle and therefore they do not have
slow idle.

Fast idle—Specification

50 Hz Generator set
60 Hz Generator set

1550—1580 rpm
1865—1890 rpm

NOTE: Fast idle is settled by the factory then the idle
adjusting screw (A) is sealed to prevent from
tampering. Fast idle adjustment can only be done
by an authorized fuel system agent.

bl ) DPSG,CD03523,38 ~19-13JULS9-1/1

ADJUST SPEED DROOP GOVERNOR

1. Warm engine to normal operating temperature.
2. Run engine at fast idle.
3. Apply full load.

4. |f specified power cannot be obtained, turn screw (B)
to adjust droop until the requested power is reached.

NOTE: If surging exists upon removing the load, turn
screw (B) clockwise to eliminate.

DPSG.CD03523,39 -19-13JUL99-1/1
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Maintenance/2000 hours/2 years

CHECKING CRANKSHAFT VIBRATION
DAMPER (6-CYLINDER ENGINE ONLY)

1. Remove belts (shown removed).

2. Grasp vibration damper with both hands and attempt to
turn it in both directions. If rotation is felt, damper is
defective and should be replaced.

IMPORTANT: The vibration damper assembly is not
repairable and should be replaced every
4500 hours or 5 years, whichever
occurs first.

3. Check vibration damper radial runout by positioning a
dial indicator so probe contacts damper outer
circumference. .

.|.4.. With engine.at.operating temperature, rotate crankshaft .

using JDG820 or JDES83 Flywheel Turning Tool.

5. Note dial indicator reading. If runout exceeds
specifications given below, replace vibration damper.

Damper—Specification

Maximum radial runout...........cccovrerivrerirne e 1.50 mm (0.060 in.)

RGB018 -UN-15JAN99

DPSG,CD03523.40 -19-13JUL99-1/1
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Maintenance/2500 hours/3 years

DRAIN AND FLUSH COOLING SYSTEM

NOTE: Drain and flush cooling system every
2500 hours/3 years when John Deere
COOL-GARD coolant is used. Otherwise every
2000 hours/2 years.

CAUTION: Explosive release of fluids from
pressurized cooling system can cause serious
burns.

Shut off engine. Only remove filler cap when
cool enough to touch with bare hands. Slowly
loosen cap to first stop to relieve pressure
before removing completely.

Slowly open the radiator cap.

2. Remove engine block drain plug (A).

3. On POWERTech engines, remove oil cooler housing
drain plug (B).

4. Open radiator drain valve (C). Drain all coolant from
radiator.

5. Close all drain orifices alter coolant has drained.

6. Fill the cooling system with clean water. Run engine
until water passes through the thermostat to stir up
possible rust or sediment.

7. Stop engine and immediately drain the water from
system before rust and sediment settle.

8. After draining water, close all drain orifices and filf the
cooling system with clean water and TY 15979 John
Deere Heavy Duty Cooling System Cleaner or
equivalent cleaner. Follow manufacturer's directions on
label.

9. After cleaning the cooling system, drain cleaner and fill
with water to flush the system. Run engine until water
passes through the thermostat, then drain out flushing
water. )
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Continued on next page DPSG,CD03523.41 —19-13JULSS-1A
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10. Check cooling system hoses for proper condition.
Replace as necessary.

11. Close all drain orifices and fill the cooling system with
specified coolant (see DIESEL ENGINE COOLANT).

Cooling system capacity—Specification

(019X 107.3:10) SR -1 VOO 145L (155 qt)
CDA039DFO0B.......ocoreveeeeeseeeeveesesesseessensessessseeessseessoees 16.5 L (17.5 qt)
CD4039TF008 ... L1651 (17.5 qt)
CDA0ASDF 158 ....c.coveeer oo eeeeeesesereses e reseessesrensee 20 L (21 qt)
CDADASHF 158 oo veeeseeseeeeeeeeeeeseseeereeseresenre 25 L (26.5 qt)

CD4045TF158 ... ... 25L (265 qt)
CD4045TF258 ... 25 L (26.5 qt)
CD6068HF 158... 29 L (30.5 qt)
CDBOBBTFI5B .....cooooeeeoeeseees e seeeeeeeeeresseeeserseeeseses e 26 L (27.5 qt)

CDBOBBTF25B ... ..eoeeoeevereeeeeeeeeereeereseeseseesmeeeneseseeseese e 26 L (27.5 qt)

DPSG,CD03523.41  -19-13JUL99-2/3

12. When refilling cooling system, loosen temperature
sensor (B) or plug at the rear of cylinder head to
allow air to escape.

13. Run engine until it reaches operating temperature
then check coolant level and entire cooling system for
leaks. '

DPSG.CD03523,41 -19-13JUL99-3/3
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Maintenance/As required

ADDITIONAL SERVICE INFORMATION

This manual does not allow a complete repair of your
engine. If you want want more detailled service
information the following publications are available from
your regular parts channel.

o PC2451 — Parts Catalog

e CTM3274 — Component Technical Manual for
300-Series engines (English)

¢ CTM104 — Component Technical Manual for
POWERTech engines (English)

s CTM67 — Component Technical Manual for OEM
Engine accessories (English only)

e CTM77 — Component Technical Manual for Alternators
and Starter Motors (English only)

RG4624 -UN-15DEC88

P L T — T A

« e e s e meems e

DPSG,CD03523,42  ~19-15JUL99-1/1

DO NOT MODIFY FUEL SYSTEM

IMPORTANT: Modification or alteration of the
injection pump, the injection pump
timing, or the fuel injectors in ways not
recommended by the manufacturer will
terminate the warranty obligation to the
purchaser.

Do not attempt to service injection
pump or fuel injectors yourself. Special
training and special tools are required
(see your authorized servicing dealer or
engine distributor).
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Maintenance/As required

CLEAN OR REPLACE AIR FILTER
(ONE-PIECE)

Clean air filter when restriction indicator (A) is red. Air
filter can be cleaned up to six times. Thereafter, or at
least once a year, it must be replaced.

Proceed as follows:

1. Thoroughly clean all dirt around air filter area.

2. Loosen clamp (B) then remove air filter.

IMPORTANT: Never reinstall an air filter which shows
evidence of bad condition (punched,
dented...) allowing no filtered air to

enter the engine.

3. Clean airfilter with compressed air working from - ...
“clean” to “dirty” side. -

NOTE: Compressed air must not exceed 600 kPa (6 bar;
88 psi).

CD30766 -UN-06SEP99

RG9912 -UN-25FEBQ99 .

4. Mark air filter to keep track of each cleaning operation.

5. Fully depress air restriction indicator reset button and
release to reset indicator.

6. Check air system entirely for proper condition (éee
CHECKING AIR INTAKE SYSTEM).

DPSG,CD03523.44 -19-15JUL99-1/1

50-2
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Maintenance/As required

C—Air restriction indicator
D—Wing nut

A—Primary elementl
B—Secondary (safely)
element

Clean air filter when restriction indicator (C) is red.
Replace both primary (A) and secendary (B) filter
elements every 6 primary element cleaning or at least
ohce a year.

Proceed as follows:
1. Theroughly clean all dirt around air filter area.

~ Remove wing nut (D} and remove primary element
(A) from canister.

IMPORTANT: Do not attempt to clean the
secondary (safety) element (B).
must be only replaced as
recommended.

3. Thoroughly clean all dirt from inside canister.

IMPORTANT: i primary element shows evidence
of bad condition {punched,

CLEAN OR REPLACE AIR FILTER ELEMENT

CD30772 =UN=27ALGSI

dented...), replace both the primary
and the secondary elements.

4. Ciean primary element with compressed air working
from "clean” to "dirty” side.

NOTE: Compressed air must not exceed 600 kPa
{6 bar; 88 psi).

5. Mark air filier to keep track of each cleaning
operation.

6. Fully depress air restriction indicator reset button
and release to reset indicator.

7. Check air system enlirely for proper condition (see
CHECKING AIR INTAKE SYSTEM).

DPSG,CD03523,.58  —19-1BAUGSS-1/1

50-3

- 112609
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Maintenance/As required

REPLACING FAN AND ALTERNATOR BELT

(POWERTECH ENGINES)
\

NOTE: Refer to CHECKING BELT TENSIONER SPRING
TENSION AND BELT WEAR for additional
information on the belt tensioner.

1. Inspect belts for cracks, fraying, or stretched out areas.

Replace if necessary. %
w
2. On engines with automatic belt tensioner, release %
tension on belt using a breaker bar and socket on a',
tension arm. g
8
On engines with manual tensioner, loosen cap screws
holding the alternator.
3. Remove poly-vee belt from pulleys and discard belt.
4. Install new belt, Tiaking sure belt is correctly seated in - o
all pulley grooves. Refer to belt routing at right for your
application.
5. Apply tension to belt (see CHECKING BELT). -
4
6. Start engine and check belt alignment. g
3

Installation on 6 cyl. engines

ALT—Alternator
CP—Crankshaft Pulley
FO—Fan Drive

{—ldler Pulley
T—Tensioner
WP—Water Pump

DPSG,C003523.45 -19-15JUL99-1/1
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Maintenance/As required

1.

i

CHECKING FUEL FILTER

Periodically the fuel filter should be checked for water or
debris.

IMPORTANT: Drain water into a suitable container

and dispose of properly.

Loosen drain plug (B) at bottom of fuel filter two or
three turns.

Loosen air bleed plug two full turns (A) onfuel filter
base and drain water from bottom until fuel starts to
drain out.

When fuel starts to drain out, tighten drain plug
securely.

“be primed by bleeding all air from the fuel system:.

Operate primer lever of the fuel supply pump (C) until
fuel flow is free from air bubbles.

Tighten bleed plug securely, continue operating hand
primer until pumping action is not felt. Push hand
primer inward (toward engine) as far as it will go.

If the fuel system needs further bleeding of air, see
BLEEDING THE FUEL SYSTEM.

3
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Maintenance/As required

BLEEDING THE FUEL SYSTEM

CAUTION: Escaping fluid under pressure can
penetrate the skin causing serious injury.
Relieve pressure before disconnecting fuet or
other lines. Tighten all connections before
applying pressure. Keep hands and body away
from pinholes and nozzies which eject fluids
under high pressure. Use a piece of cardboard
or paper to search for leaks. Do not use your
hand.

if ANY fluid is injected into the skin, it must be
surgically removed within a few hours by a
doctor familiar with this type injury or gangrene
may result. Doctors unfamiliar with this type of
injury may call the Deere & Company Medical
Department in Moline, Hlinois, or other

- knowledgeable medical source.. - oo i

Whenever the fuel system has been opened up for
service (lines disconnected or filters removed), it will be
necessary to bleed air from the system,

1. Loosen the air bleed screw (A) two full turns by hand
on fuel filter base.

2. Operate supply pump primer lever (B) until fuel flow is
free from air bubbles.

3. Tighten bleed plug securely, continue operating hand
primer untit pumping action is not felt. Push hand
primer inward (toward engine) as far as it will go.

4. Start engine and check for leaks,
If engine will not start, it may be necessary to bleed air

from fuel system at fuel injection pump or injection
nozzles as explained next.

%9811 —UN-ZIAUGSS

Continued on next page DPSG.CDO3523.46  —5-10AUGSS-1/2
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‘ Maintenance/As required

¢ At Fuel Injection Pump:

a. Slightly loosen fuel return line connector (C) at fuel
injection pump.

b. Operate fuel supply pump primer lever until fuel,
without air bubbles, flows from fuel return line
connection.

¢. Tighten return line connector to 16 Nem (12 Ib-ft).

d. Leave hand primer in the inward position toward
cylinder block.

e At Fuel Injection Nozzles:

a. Using two open-end wrenches, loosen fuel line
connection at injection nozzle.

b. Crank engine over with starting motor (but do not
start engine), until fuel free from bubbles flows out of
loosened connection. Retighten connection to
27 Nem (20 ib-ft).

c. Repeat procedure for remaining injection nozzles (if
necessary) until all air has been removed from fuel
system:=-= - - T '

If engine still will not start, see your authorized servicing
dealer or engine distributor.
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Troubleshooting

ENGINE TROUBLESHOOTING

Symptom Problem Solution
Engine cranks but will not start Incorrect starting procedure. Verify correct starting procedure.
No fuel. Check fuel in tank and manual

shut-off valve.

Exhaust restricted. Check and correct exhaust
restriction.

Fuel filter plugged or full of water. Replace fuel filter or drain water
from fitter. :

Injection pump not getting fuel or air  Check fuel flow at suppty pump or
in fuel system. bleed fuel system.

Faulty injection pump_or nozzles. ~ __Consult authorized diesel repair ___ _
e e ST - station for repair or replacement: -~ - |- - 7

Engine hard to start or will not Engine starting under load. Remove load.

start
Improper starting procedure. Review starting procedure.
No fuel. Check fuetl tank.
Air in fuel line. Bleed fuel line.
Cold weather. Use cold weather starting aids.
Slow starter speed. See “Starter Cranks Slowly”.
Crankcase oil too heavy. Use oil of correct viscosity.
Improper type of fuel. Consult fuel supplier; use proper

type fuel for operating conditions.

Water, dirt or air in fuel system. Drain, flush, fill and bleed system.
Clogged fuel filter. Replace filter element.
Dirty or faulty injection nozzles. Have authorized servicing dealer or

engine distributor check injectors.

Conti; d on next page OPS$SG,CD03523.49 —19-10AUGY9-1/5
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Troubleshooting

Symptom

Engine knocks

Enginre runs irreqularly or stalls
frequently

Problem

Injection pump shut-off not reset.

Low engine oil level.

Injection pump out of time.

Low coolant temperature.
Engine overheating.

Low caolant temperature.

Ciogged fuei fitter.

Below normal engine
temperature

Lack of power

Wi, dirf or air in fusl‘system. -
Dirty or faulty injection nozzles.
Defective thermostat.

Defective temperature gauge or
sender.

Engine overloaded.

Intake air restriction.

Clogged fuel filter.

Improper type of fuel.

Overheated engine.

Below normal engine temperature.

fmproper valve clearance,

Dirty or faulty injection nozzles.

Solution

Turn key switch to “OFF”" then to
“ON".

Add oil to engine crankcase.

See your authotized servicing dealer
or engine distributor.

Remove and check thermostat.
See “Engine Overheats”.

Remove and check thermostat.

Replace fuel filter element.

~Drain, Tiuizh fill'and bleed system. |~ """

Have authorized servicing dealer or
engine distributor check injectors.

Remove and check thermostat.
Check gauge, sender and
connections.

Reduce load.

Service air cleaner.

Replace filter element.

Use proper fuel.

See “Engine Overheats”.
Remove and check thermostat.

See your authorized servicing dealer
ar engine distributor,

Have authorized servicing dealer or
engine distributor check injectors.

Continued on naxi page DPSG,CD03523.48  —18-10AUGII-2/5
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Troubleshooting

Symptom

Low oil pressure

High oil consumption

Engine emits white smoke

Problem

Injection pump out of time.
Turbacharger not functioning.
Leaking exhaust manifold gasket.

Defective aneroid control line,

Restricted fuel hose.

Low fast idle speed.

Low oil level. Cee e

improper type of oil.

Crankcase oil too light.

Oil leaks.

Restricted crankcase vent tube,

Defective turbocharger.

Improper type of fuel.

-Low engine temperature.

Defective thermostat.

Defective injection nozzles.

Engine out of time.

Continued on next page

Solution

See your authorized servicing dealer
or engine distributor.

See your autherized servicing deafer
or engine distributor.

See your authorized servicing dealer
or engine distributor.

See your authorized servicing dealer
or engine distributor.

Clean or replace fuel hose.

See your authorized servicing dealer
or engine distributor.

CAddoil. T T -

Drain and fill crankcase with oil of
proper viscosity and quality.

Use il of correct viscosity.

Check for leaks in lines, gaskets,
and drain plug.

Clean vent tube,

See your authorized servicing dealer
or engine distributor.

Use proper fuel.

Warm up engine to normal operating
temperature.

Remove and check thermostat.

See your authorized servicing dealer
or engine distributor,

See 'your authorized servicing dealer
or engine distributor.

DPSG,CD03523,49 -18-10AUGI3-3/5
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Troubleshooting

Symptom

Engine emits black or grey
exhaust smoke

cngine_overheats

High fuel consumption

Problem

Improper type of fuel.

Clogged or dirty air cleaner.
Engine overloaded.

Injection nozzles dirty.
Engine out of time.

Turbocharger not functioning.

Engine overloaded.

Low coolant level.

Faulty radiator cap.

Stretched poly-vee belt or defective
belt tensioner.

Low engine oil level.

Cooling system needs flushing.
Defective thermostat.

Defective temperature gauge or
sender.

Incorrect grade of fuel.

Improper type of fuel.

Clogged or dirty air cleaner.

Continued on next page

Solution

Use proper fuel.

Service air cleaner.
Reduce load.

See your authorized servicing dealer
or engine distributor.

See your authorized servicing dealer
or engine distributor.

See your authorized servicing dealer
or engine distributor.

Reduce load.

Fill radiator to proper level, check
radiator and hoses for loose
connections or leaks.

Have serviceman check.

Check automatic belt tensioner and
check belts for stretching. Replace
as required.

Check oil level. Add oil as required.
Flush cooling system.

Remove and check thermostat.
Check coolant temperature with
thermometer and replace, if
necessary.

Use correct grade of fuel.

Use proper type of fuel.

Service air cleaner.

DPSG,CD03523,49 -19-10AUGS9-4/5
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Troubleshooting
Symptom Problem Solution

Engine overloaded. Reduce load.

Improper valve clearance. See your authorized servicing dealer
or engine distributor.

injection nozzles dirty. See your authorized servicing dealer
or engine distributor.

Engine out of time. See your authorized servicing dealer
or engine distributor.

Defective turbocharger. See your authorized servicing dealer
or engine distributor.

Low engine temperature. Check thermostat.

DPSG.CD03523.49  -19-10AUG99-5/5
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Troubleshooting

Symptom

Undercharged system

—ultery uses too much water

Battery will not charge

Starter will not crank

ELECTRICAL TROUBLESHOOTING

Problem

Excessive electrical load from added
accessories.

Excessive engine idling.

Poor electrical connections on
battery, ground strap, starter or
alternator.

Defective battery.

Defective alternator.

Cracked battery case. . .- ..

Defective battery.

Battery charging rate too high.
Loose or corroded connections.
Sulfated or worn-out battery.
Stretched poly-vee belt or defective
belt tensioner.

Engine under load

Loose or corroded connections.

Low battery output voltage.
Faulty start circuit relay.

Blown fuse.

Continued on next page

-~ necessary.

Solution

Remove accessories or install higher
output alternator.

Increase engine rpm when heavy
electrical load is used.

Inspect and clean as necessary.

Test battery.
Test charging system.

Check for moisture and replace as

Test battery.
Test charging system.
Clean and tighten connections.

See your authorized servicing dealer
or engine distributor.

Adjust belt tension or replace belts.

Remove load
Clean and tighten loose connections.

See your authorized servicing dealer
or engine distributor.

See your authorized servicing dealer
or engine distributor.

Replace fuse.

DPSG,CD03523,50 -~19-10AUG99-1/2
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Troubleshooting

Symptom

Starter cranks slowly

Entire electrical system

Problem

Low battery output.

Crankcase oil too heavy.
Loose or corroded connections.
Faulty battery connection.

Sulfated or worn-out battery.

Blown fuse.

Solution

See your authorized servicing dealer
or engine distributor.

Use proper viscosity oil.
Clean and tighten loose connections.
Clean and tighten connections.

See your authorized servicing dealer
or engine distributor.

Replace fuse.

‘DPSG,C003523,50 -19-10AUGY9-2/2
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Storage

ENGINE STORAGE GUIDELINES

1. John Deere engines can be stored outside for up to MUST BE taken. (See PREPARING ENGINE FOR
three (3) months with no long term preparation IF LONG TERM STORAGE).
COVERED BY WATERPROOF COVERING.
5. For John Deere engines not yet installed in

2. John Deere engines can be stored in a standard machines, run a line from a container of AR41937
overseas shipping container for up to three (3) Nucle Oil (from AR41785 Engine Storage Kit) to the
months with no long term preparation. fuel transfer pump intake, and another line from the

fuel return manifold to the tank, so that Nucle Oil is

3. John Deere engines can be stored inside, circulated through the injection system during
warehoused, for up to six (6) months with no long cranking.

term preparation.

4. John Deere engines expected to be stored more
than six (6) months, long term storage preparation

T e e B DPSG.CD03523,51  -19-10AUG99=1/1"

USE AR41785 ENGINE STORAGE KIT

See your John Deere servicing dealer or engine distributor
for an AR41785 Engine Storage Kit. Closely foliow
instructions provided with this kit.

IMPORTANT: Inhibitors can easily change to gas.
Seal or tape each opening immediately
after adding inhibitor.

T85452 —UN-06DECS8

OPSG.CD03523,52 -19-10AUG99-1/1
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Storage

The following storage preparations are good for long
term engine storage up to one year. After that, the
engine should be started, warmed up, and retreated
for an extended storage period.

IMPORTANT: Any time your engine will not be
used for over six (6) months, the
following recommendations for
storing it and removing it from
storage will help to minimize
corrosion and deterioration. Use the
AR41785 Engine Storage Kit. Follow

‘recommended service procedure
included with storage Kkit.

1. Change engine oil and replace filter. Used oil will
not give adequate_protection. (See CHANGING
ENGINE OIL AND FILTER).

Q0

2. Service air cleaner. (See CLEAN OR REPLACE
A ,

3. Draining and flushing of cooling system is not
necessary if engine is to be stored only for several
months. However, for extended storage periods of a
year or longer, it is recommended that the cooling
system be drained, flushed, and refilled. Refill with
appropriate coolant. (See DIESEL ENGINE
COOLANT).

4. Drain fuel tank and add 30 m! (1 oz) of inhibitor to
the fuel tank for each 15 L (4 U.S. gal) of tank
capacity. Completely drain fuel filter and close fuel
valve, if equipped.

PREPARING ENGINE FOR LONG TERM STORAGE

5. Add 30 ml (1 oz) of inhibitor to the engine
crankcase for each 0.95 L' (1 qt) of crankcase oil.

6. Disconnect air intake piping from the manifold. Pour
90 ml (3 oz) of inhibitor into intake system and
reconnect the piping.

7. Crank the engine several revolutions with starter
(do not allow the engine to start).

8. Remove fan/alternator belt, if desired.

9. Remove and clean battery. Store them in a cool,
dry place and keep them fully charged.

10. Clean the exterior of the engine with salt-free
water and touchup any scratched or chipped
painted surfaces with a good quality paint.- -

11. Coat all exposed (machined) metal surfaces with
grease or corrosion inhibitor if not feasible to paint.

12. Seal all openings on engine with plastic bags and
tape supplied in storage kit. Follow instructions
supplied in kit.

13. Store the engine in a dry protected place. If
engine must be stored outside, cover it with a
waterproof canvas or other suitable protective
material and use a strong waterproof tape.

’

OPSG.C003523.53 -19-10AUGI9-1/1

60-2

112699
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Storage

REMOVING ENGINE FROM LONG TERM STORAGE

Refer to the appropriate section for detailed services IMPORTANT: DO NOT operate starter more than

listed below or have your authorized servicing dealer 30 seconds at a time. Wait at least 2

or engine distributor perform services that you may not minutes for starter to cool before

be familiar with. trying again.

1. Remove all protective coverings from engine. 6. Crank engine for 20 seconds with starter (do not
Unseal all openings in engine and remove covering allow the engine to start). Wait 2 minutes and crank
from electrical systems. engine an additional 20 seconds to assure bearing

surfaces are adequately lubricated.
2. Remove the battery from storage. install battery

(fully charged) and connect the terminals. 7. Start engine and run at no load for several minutes.
Warm up carefully and check all gauges before
3. Install fan/alternator belt if removed. placing engine under load.
4. Fill fuel tank. 8. On the first day of operation after storage, check
overall engine for leaks and check all gauges for
w. Perform all appropriate prestarting checks. (See : correct operation.

DAILY PRESTARTING CHECKS).

DOPSG,CD03523,54 ~19~10AUG99--1/1

60-3 112698
PN=79
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Specifications

ITEM UNIT OF MEASURE

Number of Cylinders

Fuel

Bore mm
Stroke mm
Displacement L

Compression Ratio

POWER® @ . kW (hp)
- 1500 rpm (Prime)
POWER® @ kW (hp)
1500 mpm (Standby)
_POWER*@ . . = kW(hp)
1800 rpm (Prime)
POWER® @ kW (hp}
1800 pm {Standby)
Width (overall) mm
Length (overall) mm
Height (overall) mm
Weight (dry)® kg
Engine oil quantity L
Engine coolant L
quantity
aWith Fan

*Approximate

GENERAL ENGINE SPECIFICATIONS

3029DF128
3
Diesel
106.5
110
29
17.8:1

26 (35)

30 (41)

.30 (a1)

34 (46)

582
888
931
345
6

14.5

4039DF008

4
Diesel
106.5
110
3.9
17.8:1

35 (48)

38 (52)

41 (56) -

47 (64)

588
1016
960
410
12

16.5

Continued on next page

4039TF008

4
Diesel
106.5
110
39
17.8:1

55 (75)

61 (83)

67 (91)

73 (99)

588
1016
979
4585
12

16.5

DPSG,CD03523,55 -19-10AUGI9-1/3
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Specifications
ITEM UNIT OF MEASURE  4045HF158 4045TF158 4045TF258 4045DF158
Number of Cylinders 4 4 4 4
Fuel Diesel Diesel Diesel Diesel
Bore mm 106.5 106.5 106.5 106.5
Stroke mm 27 127 127 127
Displacement L 4.5 4.5 4.5 4.5
Compression Ratio 17.0:1 17.0:1 17:0:1 17.6:1
POWER® @ kW (hp) 88 (120) 61 (83) 72 (98) 41 (56)
1500 rpm (Prime)
POWER® @ kW (hp) 96 (131) 68 (92) 80 (109) 42 (57)
1500 rpm (Standby) .
"OWER® @ kW (hp) 108 (147) 72 (98) 80 (109) 48 (65)
300 rpm (Prime)
POWER: @ - - — mk;/u'-(hvp;)' S ;2;0'(163)‘ 79 (107)- - 88.120) . 51}69) JESS I —
1800 rpm (Standby)
Width (overall) mm 798 668 668 668
Length (overall) mm 1356 1219 1219 1219
Height (overafl) mm 1136 1010 1010 1010
Weight (dry)® kg 446 - 436 436 391
Engine oil quantity L 12 12 .12 8
Engine coolant L 25 25 25 20
quantity
*with Fan
PApproximate
Continued on next page DPSG,CD03523.55 ~19-10AUG99-2/3
65-2 112090

PN=81
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Specifications
ITEM UNIT OF 6068HF158 6068TF158 6068TF258
MEASURE
Number of Cylinders 6 6 6
Fuel Diesel Diesel Diesel
Bore mm 106.5 106.5 106.5
Stroke mm 127 127 127
Displacement L 6.8 6.8 6.8
Compression Ratio 17.0:1 17.0:1 17.0:1
POWER* @ 1500 rpm kW (hp) 134 (182) 92 (125) 105 (143)
(Prime)
POWER® @ 1500 rpm kW (hp) 148 (201) 101 (137) 116 (158)
(Standby)
POWER® @ 1800 rpm kW (hp) 164 (223) 108 (147) 124 (169)
(Prime) - - - - B
POWER® @1800 rpm kW (hp) 187 (254) 119 (162) 137 (186)
(Standby)
Width (overall) mm 798 668 668
Length (overall) mm 1476 1383 1383
Height (overall) mm 1136 1032 1032
Weight (dry)° kg 613 593 593
Engine oil quantity L 19.5 195 19.5
Engine coolant L 29 26 26
quantity
*With Fan
®Approximate
DPSG,CD03523,55 -19-10AUGO9-3/3
65-3 112699
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Specifications

UNIFIED INCH BOLT AND CAP SCREW TORQUE VALUES

1or2® 5 5.1 52 8 8.2
SAE
Grade
and NO MARK
Head
Markings
2 8
SAE
Grade ) (™)
and v A\
Nut NO MARK N . .
Markings M p
Grade 1 Grade 2° Grade 5, 5.1, or 5.2 Grade 8 or 8.2
Size Lubricated® Dry» Lubricated? Dry2 Lubricateda Drya Lubricated? Dry2
- . N-m | Ib-ft | Nm lb-tt | N-m | (b-ft Nm | lb-ft | Nm | Ib-ft | Nm | Ib-ft | Nm | Ib-ft | Nm | Ib-ft
1/4 3.7 28 47 35 & 4.5 75 5.5 9.5 7 12 9 135 10 17 12.5
5/16 77 5.5 10 7 12 9 15 11 20 15 25 18 28 21 35 26
3/8 14 10 17 13 22 16 27 20 35 26 44 33 50 36 63 46
7/16 22 16 28 20 35 26 44 32 55 41 70 52 80 58 100 75
1/2 33 25 42 -3 53 39 67 50 85 63 110 80 120 90 150 115
9/16 48 36 60 45 75 56 95 70 125 90 155 115 175 130 225 160
5/8 67 50 85 62 105 78 135 100 170 125 215 160 240 175 300 225
3/4 120 87 150 110 190 140 240 175 300 225 375 280 425 310 550 400
7/8 190 140 240 175 190 140 240 175 490 360 625 450 700 500 875 650
1 290 210 360 270 290 210 360 270 725 540 925 675 1050 750 .| 1300 975
1-1/8 400 300 510 375 400 300 510 375 900 675 1150 850 | 1450 1075 | 1850 1350
1-1/4 570 425 725 530 570 425 725 530 1300 950 1650 1200 | 2050 1500 2600 1950
1-3/8 © 750 550 950 700 750 550 950 700 1700' 1250 2150 1550 | 2700 2000 3400 2550
1-1/2 1000 725 1250 925 990 725 1250 930 12250 1650 | 2850 2100 | 3600 2650 ! 4550 3350

Q-Pulse Id TMS1078

0 NOT use these values if a different torque value

< tightening procedure is given for a specific
application. Torque values listed are for general use
only. Check tightness of fasteners periodically.

Shear bolts are designed to fail under predetermined
loads. Always replace shear bolts with identical grade.

2 “Lubricated” means coaled with a lubricant such as engine oil, or
fasteners with phosphate and oil coalings. “Dry” means plain or zinc
plated withoul any lubrication.

b Grade 2 applies for hex cap screws (not hex bolts) up to 152 mm
(6-in.) long. Grade 1 applies for hex cap screws over 152 mm (6-in.)
long, and for all other types of bolts and screws of any length.

'Make sure fasteners threads are clean and that you

Fasteners should be replaced with the same or
higher grade. If higher grade fasteners are used,
these should only be tightened to the strength of the
original.

properly start thread engagement. This will prevent
them from failing when tightening.

Tighten plastic insert or crimped steel-type lock nuts
to approximately 50 percent of the dry torque shown
in the chart, applied to the nut, not to the bolt head.
Tighten toothed or serrated-type lock nuts to the full
torque value.

TS1656 -19—-02APR97

DX, TORQ1 -19-20JUL94-1/1

65-4
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Specifications

METRIC BOLT AND CAP SCREW TORQUE VALUES'

Alde o

Shear bolts are designed
loads. Always replace shear bolts with identical
property class.

DO NOT use these values if a different torque value
or tightening procedure is given for a specific
application. Torque values listed are for general use
only. Check tightness of fasteners periodically.

ed to fail under predetermined

Fasteners should be reptaced with the same or
higher property class. If higher property class

fasteners are used, these should only be tightened to
the strength of the original.

? “Lubricated” means coated with a lubricant such as engine oil. or
fasteners wilh phosphate and oil coatings. “Dry” means plain or zinc
olated withoul any lubrication.

Make sure fasteners threads are clean and that you
properly start thread engagement. This will prevent

them from failing when tightening.

Tighten plastic insert or crimped steel-type lock nuts
to approximately 50 percent of the dry torque shown
in the chan, applied to the nut, not to the bolt head.
Tighten toothed or serrated-type lock nuts to the full
torque value.

DX.TORQ2 -19-20JUL94~1/1

48

Property

Class
and

Head

Markings

5

Property

Class )

and

Nut i

Markings

Class 4.8 Class 8.8 or 9.8 Class 10.9 Class 12,9
Size Lubricated® Ory? Lubricateda Dry® Lubricated®” |} .- .Drys - Lubricated®. -{-~—- Drya -
N-m | Ib-ft N-m Ib-ft | N-m ¢ ib-ft N-m Ib-ft | Nm | Ib-ft N-m lb-ft | Nm | Ib-ft N-m Ib-ft

M6 4.8 as [¢] 4.5 9 6.5 11 8.5 13 95 17 12 15 11.5 19 145
M8 12 8.5 15 11 22 16 28 20 32 24 40 30 37 28 47 35
M10 23 17 29 21 43 32 55 40 63 47 80 60 75 55 95 70
M12 40 29 50 37 75 55 95 70 110 80 140 105 130 95 165 120
M14 63 47 80 60 120 88 150 110 175 130 225 165 205 150 260 190
M16 100 73 125 92 190 140 240 175 275 200 35 255 320 240 400 300
M1i8 135 100 175 125 260 195 330 250 375 275 475 350 440 325 560 410
M20 190 140 240 180 375 275 475 350 530 400 675 500 625 460 800 580
M22 260 190 330 250 510 375 650 475 725 540 925 675 850 625 1075 800
M24 330 250 425 310 650 475 825 600 925 675 1150 850 1075 800 [ 1350 1000
M27 480 360 625 450 950 700 1200 875 | 1350 1000 1700 1250 { 1600 1150 [ 2000 1500
M30 675 490 850 625 1300 950 1650 1200 ; 1850 1350 2300 1700 | 2150 1600 2700 2000
M33 900 675 1150 850 { 1750 1300 | 2200 1650 | 2500 1850 | 3150 2350 | 2900 2150 | 3700 2750
M36 1150 850 1450 1075 12250 1650 t 2850 2100 | 3200 2350 | 4050 3000 | 3750 2750 | 4750 3500

151657 ~19-02APRS7

Q-Pulse Id TMS1078

65-5

Active 10/12/2014

112699

PN=84

Page 96 of 402



SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual

Index
Page Page
A Fuel system
Bleeding .. ........... . i 50-6
Air filter Fuel
Clean or replace (one-piece). . ............ 50-2 Diesel .. ... ... .. 10-1
Clean orreplace element . ... ............ 50-3 Handlingand storing. . . ... .............. 10-1
Air intake system
Checking. .. ... ... . i, 35-1
|
B Identification views, ...................... 01-1
Inchtorquevalues . ...................... 65-4
Belt
Check automatic tensioner . . . ............ 35-2
Checktension......................... 30-4
Replace (POWERTech) ................. 50-4 L
~reak-inengineoil . ............ ... ... ... 10-2
Lubricant
Mixing. . ...... ... 10-4
C Storage. . ... . .. 10-3
Coolant
Dieselengine . ........................ 10-4 M
Drain and flush cooling system .. .......... 45-1
Warm temperature climates .............. 10-5 " Maintenancerecords .. ......:............ 02-1
Crankcase vent tube . .
Cleaning 03-1, 35-1 Maintenance
......................... , 1000 hours/1 year
Check and adjust valve clearance
(300-Series) . . ... 35-3
D Checking air intake system .. ........... 35-1
Checking automatic belt tensioner
Damper .. ... 40-4 (POWERTech)..................... 35-2
Diesel engine oil. . .. ... ... 10-3 Cleaning crankcase vent tube . .. .. .. 03-1, 35-1
Teselfuel . ... 10-1 2000 hours/2 years
Adjust speed droop governor. . . ......... 40-3
Adjust valve clearance (POWERTech) .. .. 40-1
Checkenginespeed .. ................ 40-3
E Dampercheck. ...................... 40-4
2500 hours/3 years .
Engine oil Drain and flush cooling system .. ... ... .. 45-1
Break-In . ... ... 10-2 50 hours/2 weeks
Diesel .. ... 10-3 Checking fuel fitter. ... ................ 50-5
Draining ............ouiiiiii 30-1 500 hours
Enginespeed. .............. ... 40-3 Changing engine oil and fiter . .......... 30-1
Checkingbelt. .. ... ... ... ... . .... 30-4
Replace fuel filter. . . . ... ... .......... 30-3
As required
F Additional service information ........... 50-1
Clean or replace air filter (one-piece). . . . .. 50-2
Fuel filter Clean or replace air filter element . .. ... .. 50-3
Replacement. . ........................ 30-3 Do not modify fuel system.............. 50-1
Index-1 112699
PN=1
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Index

Replace fan and alternator belts
(POWERTech). . ...................
Daily orevery 10 hours. .. ............ ...
Observe serviceintervals ... .............
Use correct fuel, lubricant and coolant . . . ...
Metrictorque values. . ... .................
Mixing lubricants. . .. ...... ... ... . ...

Operating the engine
Break-inperiod........................
Engine operation. . . ........ ... ... ... ...
Standby powerunits . .. ... ... ... ... ..

oo |-0tarting theengine oo ]

Using a booster battery or charger ... ......

Record keeping
Engine optioncodes . .. .................
Engine serial numberplate . . .............
POWERTech medallion
Record engine serial number ... ..........
Record fuel injection pump model number . . .

Specifications
Engine
Storage
Engine
Storingfuel........... ... ... ... .. ......
Storing fubricants .. ....... ... ... .. ......

Torque values

Troubleshooting
Electrical. . ....... ... .. ... ... ... ....
Engine

Stopping the engine . ... .. ioo. 0

Valve clearance
Adjust (300-Series) . . ........ ... . ... ..
Adjust (POWERTech) ... ................

Page
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SPARE PARTS

The spare parts catalogue is too extensive for hard copy
presentation.

Please refer to copy on enclosed CD.
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Publication No: UCH-027
27th Edition
2/001

Installation, Service & . '
Maintenance Manual

for AC generators with the following prefixes:

UCI; UCM; UCD 224 & 274 .
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SAFETY PRECAUTIONS

Before operating the generating set, read the generating set
operation manual and this generator manual and become familiar
with it and the equipment.

SAFE AND EFFICIENT OPERATION CAN
ONLY BE ACHIEVED IF THE EQUIPMENT IS
CORRECTLY OPERATED AND
MAINTAINED.

Many accidents occur because of failure to follow fundamental
rules and precautions.

ELECTRICAL SHOCK CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH.

» Ensure installation meets all applicable safety and local electrical
codes. Have all installations performed by a qualified electrician.

.. .* Do not operate the generator with protective covers ~access i
< e 7 cOVETS OFterminalbox-covers removed. -7 T, e ST BT il

* Disable engine starting circuits before carrying out maintenance.

« Disable closing circuits and/or place warning notices on
any circuit breakers normally used for connection to the
mains or other generators, to avoid accidental closure.

Observe all IMPORTANT, CAUTION, WARNING, and
DANGER notices, defined as:

Important! Important refers to hazard or unsafe
method or practice which can result in
product damage or related equipment
damage.

Caution! Caution refers to hazard or unsafe method
or practice which can result in product
damage or personal injury.

Warning refers to a hazard or unsafe
method or practice which CAN resuit in
severe personal injury or possible death.

Warning !
Danger refers to immediate hazards which
WILL result in severe personal injury or
death.

Danger! k

Due to our policy of continuous improvement, details in this manual which were
correct at time of printing, may now be due for amendment. Information included
must therefore not be regarded as binding.

Q-Pulse Id TMS1078 Active 10/12/2014 Page 105 of 402
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FOREWORD

~The function of this book is to provide the user of the Stamford
generator with an understanding of the principles of operation,
the criteria for which the generator has been designed, and the
installation and maintenance procedures. Specific areas where
the lack of care or use of incorrect procedures could lead to
equipment damage and/or personatl injury are highlighted, with
WARNING and/or CAUTION notes, and it is IMPORTANT
that the contents of this book are read and understood before
proceeding to fit or use the generator.

The Service, Sales and technical staff of Newage International
are always ready to assist and reference to the company for

advice is welcomed.
Incorrect installation, operation, servicing
or replacement of parts can result in
severe personal injury or death, and/or
equipment damage.
Warning ! Service personnel must be qualified to
) perform electrical and mechanical service.

EC DECLARATION OF INCORPORATION-—=x

All Stamford generators are supplied with a declaration of
incorporation for the relevant EC legislation, typically in the form
of a label as below.

O

EC DECLARATION OF INC‘ORPORATION

IN ACCORDANCE WITH THE SUPPLY OF MACHINERY (SAFETY) REGULATIONS 1992
AND THE SUPPLY OF MACHINERY (SAFETY) (AMENDMENT) REGULATIONS 1994
IMPLEMENTING THE EC MACHINERY DIRECTIVE 89/392/EEC AS AMENDED BY 91/368/EEC.

THIS STAMFORD A.C. GENERATOR WAS
MANUFACTURED BY OR ON BEHALF OF
NEWAGE INTERNATIONAL LTO
BARNACK ROAD STAMFORD LINCOLNSHIRE ENGLAND.

THIS COMPONENT MACHINERY MUST NOT BE PUT INTO SERVICE UNTIL THE
MACHINERY INTO WHICH IT 1S TO BE INCORPORATED HAS BEEN DECLARED IN
CONFORMITY WITH THE PROVISIONS OF THE SUPPLY OF MACHINERY (SAFETY)
REGULATIONS 1995/MACHINERY DIRECTIVE.

FOR AND ON BEHALF OF NEWAGE INTERNATIONAL LIMITED

NAME: LAWRENCE HAYDOCK
POSITION: TECHNICAL DIRECTOR
SIGNATURE:

THIS COMPONENT MACHINERY CARRIES THE CE MARK FOR COMPLIANCE WITH THE STATUTORY
REOUIREMENTS FOR THE IMPLEMENTATION OF THE FOLLOWING DIRECTIVES

The EMC Directive 89/336/EEC

This Component Machinery shall not be used in the Residential, Commercial and
WARNING! | jght Industrial environment unless it also conforms to the relevant standard

(EN 50081 - 1) REFER YO FACTORY FOR DETAILS

i) The Low Voltage Direc(ive‘73123/EEC 2s amended by 93/68/EEC

Under the EC Machinery Directive section 1.7.4. It is the
responsibility of the generator set builder to ensure the generator
identity is clearly displayed on the front cover of this book.

Active 10/12/2014

ELECTROMAGNETIC COMPATIBILITY

Additional Information

European Union
Council Directive 89/336/EEC

For installations within the European Union, electrical products
must meet the requirements of the above directive, and Newage
ac generators are supplied on the basis that:

e They are to be used for power-generation or related function.
e They are to be applied in one of the following environments:

Portable (open construction - temporary site supply)
Portable (enclosed - temporary site supply)
Containerised (temporary or permanent site supply)
Ship-borne below decks (marine auxiliary power)
Commercial vehicle (road transport / refrigeration etc)
Rail transport (auxiliary power)
. Industrial vehicle (earthmoving, cranes etc) -
"“Fixed Installatioh (indiistrial * factory /- process plant) -
Fixed installation (residential, commercial and light industrial -
home / office / health)
Energy management (Combined heat and power and/or peak
lopping)
Alternative energy schemes

o The standard generators are designed to meet the ‘industrial’
emissions and immunity standards. Where the generator is
required to meet the residential, commercial and light industrial
emissions and immunity standards reference should be made
to Newage document reference N4/X/011, as additional
equipment may. be required.

e The installation earthing scheme involves connection of the
generator frame to the site protective earth conductor using a
minimum practical lead length.

e Maintenance and servicing with anything other than factory
supplied or authorised parts will invalidate any Newage liability
for EMC compliance.

e Installation, maintenance and servicing is carried out by
adequately trained personne! fully aware of the requirements
of the relevant EC directives.
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SAFETY PRECAUTIONS
FOREWORD 1
CONTENTS 2&3
SECTION 1 INTRODUCTION

1.1 INTRODUCTION
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4
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SECTION 1
INTRODUCTION

1.1 INTRODUCTION

The UC22/27 range of generators is of brushless rotating field
design, available up to 660V/50Hz (1500 rpm) or 60Hz (1800
rpm), and built to meet BS5000 Part 3 and international standards.

All the UC22/27 range are self-excited with excitation power
derived from the main output windings, using either the SX460/
SX440/SX421 AVR. The UC22 is also available with specific
windings and a transformer controlled excitation system.

A permanent magnet generator (PMG) powered excitation system
is available as an option using either the MX341 or MX321 AVR.

Detailed specification sheets are available on request.

1.2 DESIGNATION

—
N
N
IS
Q

GENERATOR TYPE uc

SPECIFICTYPE

INDUSTRIAL = {I) OR MARINE = (M)

SHAFT HEIGHT IN CM ON BC/UC

CORE LENGTH

NUMBER OF BEARINGS 1 OR 2

1.3 SERIAL NUMBER LOCATION AND IDENTITY
NUMBER LOCATION

Each generator is metal stamped with it's own unique serial
number, the location of this number is described below.

UCI and UCM generators have their serial number stamped into
the upper section of the drive end frame to end bracket adaptor
ring, shown as item 31 in the parts lists at the back of this book.

UCD generators have their serial number stamped into the top
of the drive end adaptor /fan shroud casting. If for any reason
this casting is removed, it is imperative that care is taken to refit
it to the correct generator to ensure correct identification is
retained.

Inside the terminal box two adhesive rectangular labels have
been fixed, each carrying the generators unique identity number.
One label has been fixed to the inside of the terminal box sheet
metal work, and the second label fixed to the main frame of the
generator.

Active 10/12/2014

1.4 RATING PLATE

The generator has been supplied with a self adhesive rating plate
label to enable fitting after final assembly and painting.

It is intended that this label will be stuck to the outside of the
terminal box on the left hand side when viewed from the N.D.E.
To assist with squarely positioning the label, location protrusions
have been made in the sheet metalwork.

A CE Mark label is also supplied loose for fitment after final
assembly and painting. This should be attached to an external
surface of the Generator at a suitable location where it will not be
obscured by the customer's wiring or other fittings.

The surface in the area where a label is to be stuck must be flat,
clean, and any paint finish be fully dry before attempting to attach
" label. Recommended method for attaching label is peel and fold
back sufficient of the backing paper to expose some 20 mm of

-.."label adhesive along the edge which is to be located against the

sheef metal’protrusions. Once this first section of label has been
carefully located and stuck into position the backing paper can
be progressively removed, as the fabel is pressed down into
position. The adhesive will achieve a permanent bond in 24 hours.
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SECTION 2

PRINCIPLE OF OPERATION

2.1 SELF-EXCITED AVR CONTROLLED

GENERATORS
© AUTOMATIC
VOLTAGE
REGULATOR
ouTPUT
EXCITER g‘g{;‘m
STATOR  RoTATING
DIODES
1
SHAFT
MAIN
EXCITER ROTOR
ROTOR

The main stator provides power for excitation of the exciter field
via the SX460 (SX440 or SX421) AVR which is the controlling
device governing the level of excitation provided to the exciter

field: The AVR responds to a voltage:sensing signal derived from- -

the main stator winding. By controlling the low power of the exciter
field, control of the high power requirement of the main field is
achieved through the rectified output of the exciter armature.

The SX460 or SX440 AVR senses average voltage on two phases
ensuring close regulation. In addition it detects engine speed
and provides voltage fall off with speed, below a pre-selected
speed (Hz) setting, preventing over-excitation at low engine
speeds and softening the effect of load swnchlng to relieve the
burden on the engine.

The SX421 AVR in addition to the SX440 features has three
phase rms sensing and also provides for over voltage protection
when used in conjunction with an external circuit breaker
(switchboard mounted).

2.2 PERMANENT MAGNET GENERATOR (PMG)
EXCITED - AVR CONTROLLED GENERATORS

AUTOMATIC ISOLATING

TRANSFORMER
VOLTAGE V
REGULATOR (it fitted)
"OUTPUT
PMG
STATOR EXCITER AN
STATOR
STATOR
ROTATING
DIODES
[
y SHAFT
EXCITER | | MAIN
ROTOR ROTOR
PMG
ROTOR

The permanent magnet generator (PMG) provides power for
excitation of the exciter field via the AVR (MX341 or MX321)
which is the controlling device governing the level of excitation
provided to the exciter field. The AVR responds to a voltage
sensing signal derived, via an isolating transformer in the case
of MX321 AVR, from the main stator winding. By controlling the
low power of the exciter field, control of the high power
‘equirement of the main field is achieved through the rectified
output of the exciter armature.
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The PMG system provides a constant source of excitation power
irrespective of main stator loading and provides high motor
starting capability as well as immunity to waveform distortion on
the main stator output created by non linear loads, e.g. thyristor
controlled dc motor.

The MX341 AVR senses average voltage on two phases ensuring
close regulation. In addition it detects engine speed and provides
an adjustable voltage fall off with speed, below a pre-selected
speed (Hz) setting, preventing over-excitation at low engine
speeds and softening the effect of load switching to relieve the
burden on the engine. It also provides over-excitation protection
which acts following a time delay, to de-excite the generator in
the event of excessive exciter field voltage.

The MX321 provides the protection and engine relief features of
the MX341 and additionally incorporates 3 phase rms sensing
and over-voltage protection.

The detailed function of all the AVR circuits is covered in the load
testing (subsection 4.7).

23 AVR AGCESSORIES™ ~ = -

The SX440, SX421, MX341 and MX321 AVRs incorporate circuits
which, when used in conjunction with accessories, can provide
for parallel operation either with ‘droop' or 'astatic' control, VAR/
PF control and in the case of the MX321 AVR, short circuit current
limiting.

Function and adjustment of the accessories which can be fitted
inside the generator terminal box are covered in the accessories
section of this book.

Separate instructions are provided with other accessories
available for control panel mounting.

2.4 TRANSFORMER CONTROLLED GENERATORS

TRANSFORMER
CONTROL
OuTPUT
EXCITER I | MAIN
STATOR { STATOR
ROTATING
DIODES
[
SHAFT
EXCITER MAIN
ROTOR ROTOR

The main stator provides power for excitation of the exciter field
via a transformer rectifier unit. The transformer combines voltage
and current elements derived from the main stator output to form
the basis of an open-loop control system, which is self regulating
in nature. The system inherently compensates for load current
magnitude and power factor and provides short circuit
maintenance in addition to a good motor starting performance.

Three phase generators normally have a three phase transformer
control for improved performance with unbalanced loads but a
single phase transformer option is available.

No accessories can be provided with this control system.
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SECTION 3

APPLICATION OF THE GENERATOR

The generator is supplied as a component part for installation in
a generating set. It is not, therefore, practicable to fit all the
necessary warning/hazard labels during generator manufacture.
The additional labels required are packaged with this Manual,
together with a drawing identifying their locations. (See below).

LABEL ‘A’

TERMINAL BOX LID OR
ALTERNATIVELY APPROPRIATE
VISIBLE TERMINAL BOX ACCESS

LABEL 'B'
ALL ACCESS COVERS

The generators are of air-ventilated screen protected drip-proof
design and are not suitable for mounting outdoors unless
adequately protected by the use of canopies. Anti-condensation
heaters are recommended during storage and for standby duty
to ensure winding insulation is maintained in good condition.

When installed in a closed canopy it must be ensured that the
ambient temperature of the cooling air to the generator does not
exceed that for which the generator has been rated.

The canopy should be designed such that the engine air intake
to the canopy is separated from the generator intake, particularly
where the radiator cooling fan is required to draw air into the
canopy. In addition the generator air intake to the canopy should
be designed such that the ingress of moisture is prohibited,
preferably by use of a 2 stage filter.

The air intake/outlet must be suitable for the air flow given in the
following table with additional pressure drops less than or equal
to those given below:

Itis the responsibility of the generating set manufacturer to ensure
that the correct labels are fitted, and are clearly visible.

The generators have been designed for use in a maximum
ambient temperature of 40°C and altitude less than 1000m
above sea level in accordance with BS5000.

Ambients in excess of 40°C and altitudes above 1000m can be
tolerated with reduced ratings - refer to the generator nameplate
for rating and ambient. In the event that the generator is required
to operate in an ambient in excess of the nameplate value or at
altitudes in excess of 1000 metres above sea level, refer to the
factory.
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PMG.COVER ~+oii ™ ALG?I'AE"(.:EC‘NTTO‘AL'L“COVEES s e = - — . — == -
POSITIONS FOR WARNING LABELS uc Air Flow . Additional
osmol - LB Frame (intake/outlet)
SIDE A 50Hz 60Hz Pressure Drop
LABEL A’
0.216md/sec 0.281md/sec 6mm water gauge
uca2
REFER 10 SERVICE MANUAL 458cfm 595cfm 0.25"
ABNEHMEN DER ABDECKUNGEN NUR
CEMAESS HANDBUCH AHWEISUNG 0.25md/sec 0.31m/sec 6mm water gauge
LEGGERE IL MANUALE DI ASSISTENZA i
PREMA DI RIMUOVERE i COPERCH UC D22
CONSULTAR MANUAL ANTES 530cfm 657¢fm 0.25"
DE RETIRAR TAPAS
VOIR MANUEL DE SERVICE AVANT
DENLEVER LES COUVERCLES 0.514md/sec 0.617mY/sec 6mm water gauge
R £ 5 b Blanad! i gal, uca7
1090cfm 1308cfm 0.25"
LABEL'E LABEL'C 0.58md/sec 0.69md/sec 6mm water gauge
uUcD27
1230cfm 1463cfm 0.25"

Reduction in cooling air flow or inadequate
protection to the generator can result in
damage and/or failure of windings.

Important !

Dynamic balancing of the generator rotor assembly has been
carried out during manufacture in accordance with BS 6861 Part
1 Grade 2.5 to ensure vibration limits of the generator are in
accordance with BS 4999 Part 142.

The main vibration frequencies produced by the generator are
as follows:-

4pole 1500 rpm 25 Hz

4 pole 1800 rpm 30 Hz

However, vibrations induced by the engine are complex and
contain frequencies of 1.5, 3, 5 or more times the fundamental
frequency of vibration. These induced vibrations can result in
generator vibration levels higher than those derived from the
generator itself. It is the responsibility of the generating set
designer to ensure that the alignment and stiffness of the bedplate
and mountings are such that the vibration limits of BS5000 Part
3 are not exceeded.
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In slandby applications where the running time is limited and
reduced life expectancy is accepted, higher levels than specified
in BS5000 can be lolerated, up to a maximum of 18mm/sec.

Two bearing generalors open coupled require a substaniial
bedplate with engine/generator mounting pads to ensure a good
base for accurate alignment. Close coupling of engine to
generator can increase the overall rigidity of the set. For the
purposes of establishing set design the bending moment at the
engine flywheel housing to generator adaptor interface should
not exceed 1000ft.Ib. {140 kgm). A flexible coupling, designed to
suit the specific engine/generator combination, is recommended
to minimise torsicnal effects,

Belt driven applications of two bearing generators require the
pulley diameter and design to be such that the side load or force
applied to the shaftis central to the extension and does not exceed
the values given in the table below:-

Side Load Shakt
Frame extension mm
kaf N
. UG22 o |oe 408 | 4000 s e 1O
ucay 510 ' 5000 140

In instances where shaft extensions greater than specified in the
table have been supplied reference must be made to the factory
for appropriate loadings.

Alignment of single bearing generators is critical and vibration
can occur due to the flexing of the flanges between the engine
and generator. As far as the generator is concerned the maximum
bending moment at this point must not exceed 1000ft.Ib. {140
kgm). A substanial bedplale with engine/generator mounting pads
is required.

It is expected that the generator will be incorporated into a
generating set operating in an environment, where the maximum
shock load experienced by the generator will not exceed 3g. in
any plane. If shock loads in excess of 3g are to be encountered,
anti-vibration mountings must be incorperated into the generating
set to ensure they absorb the excess.

The maximum bending moment of the engine tlange must be
checked with the engine manufacturer.

Generalors can be supplied without a foot, providing the option
for customers own arrangement. See SECTION 4.2.1 for
assembly procedure,

Torsional vibrations occur in all engine-driven shaft syslems and
may be of a magnitude lo cause damage at certain critical speeds.
It is therefore necessary to consider the torsionat vibration effect
on the generator shaft and couplings.

Itis the responsibility of the generator set manufacturer to ensure
compatibility, and for this purpose drawings showing the shaft
dimensions and rotor inertias are available for customers to
forward to the engine supplier. In the case of single bearing
generators coupling details are included.

important ! Torsional incompatibility and/or excessive
vibration levels can cause damage or
failure of generator and/or engine
components.
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The terrminal box is constructed with removable panels for easy
adaptation to suit specific glanding requirements. Within the
terminal box there are insulated terminals for fine and neutral
cennections and provision for earthing. Additicnal earthing points
are provided on the generator feet.

The neutral is NOT connected to the frame.

The main stator winding has leads brought out te the terminals in
the terminal box.

‘No earth connections are made on the
generator and reference to site
regulations for earthing must be made,
Incorrect earthing or protection
arrangements can result in personal injury
or death.

Warning !

Fault current curves {decrement curves), together with generator
reaclance data, are available on request to assist the system
designer to select circuit breakers, calculate fault currents and
ensure discrimination within the load network.

- Incorrect installation, service or
replacement of parts can result in severe
personal injury or death, and/or
equipment damage. Service personnei
must be qualified to perform electrical and
mechanical service.

Warning !
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SECTION 4

INSTALLATION - PART 1

Q-Pulse Id TMS1078

4.1 LIFTING

Incorrect lifting or inadequate lifting
capacity can result in severe personal
injury or equipment damage. MINIMUM
‘LIFTING CAPACITY REQUIRED IS 750Kg.
Generator lifting lugs should NOT be used

Warning ! e
for lifting the complete generator set.

Two lifting lugs are provided for use with a shackle and pin type
lifting aid. Chains of suitable length and lifting capacity must be
used. Lifting points are designed to be as close to the centre of
gravity of the generator as possible, but due to design restrictions
it is not possible to guarantee that the generator frame will remain
horizontal while lifting. Care is therefore needed to avoid personal
injury or equipment damage. The correct lifting arrangement is
shown on the label attached to the lifting lug. (See sample below).

VAN

IMPORTANT
REFER TO SERVICE MANUAL
BEFORE REMOVING COVERS.

IT IS THE GENERATOR SET
MANUFACTURER'S
RESPONSIBILITY TO FIT

THE SELF ADHESIVE WARNING
LABELS SUPPLIED WITH THE
GENERATOR. THE LABEL SHEET

CAN BE FOUND WITH THE
INSTRUCTION BOOK.

400 kgs MAX

FRAME

Single bearing generators are supplied fitted with a rotor retaining
bar at the non-drive end of the shaft.

To remove retaining bar:

1. Remove the four screws holding the sheet metal cover at the
non drive end and remove cover

2. Remove central bolt holding the retaining bar to the shaft

3. Refit sheet metal cover.

Once the bar is removed, to couple the rotor to engine, the rotor
is free to move in the frame, and care is needed during coupling
and alignment to ensure the frame is kept in the horizontal plane.

Generators fitted with a PMG excitation system are not fitted
with retaining bar. Refer to frame designation to verify generator
type (subsection 1.2)

4.2 ASSEMBLY

During the assembly of the generator to the engine it will be
necessary firstly to carefully align, then rotate, the combined
generator rotor - engine crankshatt assembly, as part of the
construction process, to allow location, insertion and tightening
of the coupling bolts. This requirement to rotate the combined
assemblies exists for both single and two bearing units.

During the assembly of single bearing units it is necessary to

-align-the generator's coupling holes with.the engine flywheel

holes; it is suggested that two diametrically opposite location
dowel pins are fitted to the engine flywheel, over which the
generator coupling can slide into final location into the engine
fiywheel spigot recess. The dowels must be removed and
replaced by coupling bolts before the final bolt tightening
sequence.

While fitting and tightening the coupling bolts it will be necessary
to rotate the engine crankshatt - generator rotor assembly. Care
should be taken to ensure that rotation is carried out in an

- approved manner that ensures safe working practice when
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reaching inside the machine to insert or tighten coupling bolts,
and that no component of the assembly is damaged by non-
approved methods of assembly rotation.

Engine manufacturers have available a proprietary tool or facility
designed to enable manual rotation of the crankshaft assembly.
This must always be used, having been engineered as an
approved method of assembly rotation, engaging the manually
driven pinion with the engine flywheel starter ring-gear.

Caution! Before working inside the generator, during
the aligning and fitting of coupling bolts,
care should be taken to lock the assembly
to ensure there is no possibility of rotational

movement.

4.2.1 NO FOOT OPTION

Generators can be supplied without a foot providing the option
for customers own arrangement.

For details of mounting this arrangement, see the general
arrangement drawing supplied with the generator. Alternatively
refer to Newage International for a copy of the latest general
arrangement drawing showing the 'NO FOOT OPTION'
appropriate to your generator.
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4.2.2 TWO BEARING GENERATORS

A flexible coupling should be fitted and aligned in accordance
with the coupling manufacturer's instruction.

It a close coupling adaptor is used the alignment of machined
faces must be checked by offering the generator up to the engine.
Shim the generator feet if necessary. Ensure adaptor guards are
fitted after generator/engine assembly is complete. Open coupled
sets require a suitable guard, to be provided by the set builder.

In the case of belt driven generators, ensure alignment of drive
and driven pulleys to avoid axial load on the bearings. Screw
type tensioning devices are recommended to allow accurate
adjustment of belt tension whilst maintaining pully alignment. Side
loads should not exceed values given in SECTION 3.

Belt and pulley guards must be provided by the set builder.

Important! incorrect belt tensioning will result in

excessive bearing wear.

Incorrect guarding and/or generator
alignment can result in personal injury
and/or equipment damage.

Caﬁtion !

4.2.3 SINGLE BEARING GENERATORS

Alignment of single bearing generators is critical. If necessary
shim the generator feet to ensure alignment of the machined
surfaces.

For transit and storage purposes the generator frame spigot and
rotor coupling plates have been coated with a rust preventative.
This MUST BE removed before assembly to engine.

A practical method for removal of this coating is to clean the
mating surface areas with a de-greasing agent based on a
petroleumn solvent.

Care should be taken not to allow any
cleaning agent to come into prolonged
contact with skin.

The sequence of assembly to the engine should generally be as
follows:

1. On the engine check the distance from the coupling
mating face on the flywheel to the flywheel housing
mating face. This should be within +/-0.5mm of nominal
dimension. This is necessary to ensure that a thrust
is not applied to the a.c. generator bearing or engine
bearing.

2. Check that the bolts securing the flexible plates to
the coupling hub are tight and locked into position.
Torque tightening is 24.9kgfm (244Nm; 180 Ib ft).

2a. UCD224 Only
Torque tightening is 15.29 kgfm (150Nm; 110 1b ft).

3. Remove covers from the drive end of the generator to
gain access to coupling and adaptor bolts.

4. Check that coupling discs are concentric with adaptor
spigot. This can be adjusted by the use of tapered
wooden wedges between the fan and adaptor.
Alternatively the rotor can be suspended by means of a
rope sling through the adaptor opening.

5. Ofter the a.c. generator to engine and engage both
coupling discs and housing spigots at the same time,
finally pulling home by using the housing and coupling
bolts. Use heavy gauge washers between bolt head and
discs on disc to flywheel bolts.

6. Tighten coupling disc to flywheel. Refer to engine manual
for torque setting of disc to flywheel bolts.

7. Remove wooden wedges.

Caution ! Incorrect guarding and/or generator
alignment can result in personal injury

and/or equipment damage.

43 EARTHING ~ —~ = . T e e

The generator frame should be solidly bonded to the generating
set bedplate. If antivibration mounts are fitted between the
generator frame and its bedplate a suitably rated earth conductor
(normally one half of the cross sectional area of the main line
cables) should bridge across the antivibration mount.

Refer to local regulations to ensure that
the correct earthing procedure has been
followed. -

AN

Warning !
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4.4 PRE-RUNNING CHECKS
4.4.1 INSULATION CHECK

Before starting the generating set, both after completing assembly
and after installation of the set, test the insulation resistance of
windings.

The AVR should be disconnected during this test.

A 500V Megger or similar instrument should be used. Disconnect
any earthing conductor connected between neutral and earth
and megger an output lead terminal U, V or W to earth. The
insulation resistance reading should be in excess of 5MQ to earth.
Should the insulation resistance be less than 5MQ the winding
must be dried out as detailed in the Service and Maintenance
section of this Manual.

Important! The windings have been H.V. tested during
manufacture and further H.V. testing may
degrade the insulation with consequent
reduction in operating life. Should it be
necessary to demonstrate H.V. testing, for
customer acceptance, the tests must be

_ carried out at reduced voltage levels i.e.
Test Voltage= 0.8 (2 X Rated Voltage + 1000)
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4.4.2 DIRECTION OF ROTATION

The generator is supplied to give a phase sequence of UV W
with the generator running clockwise looking at the drive end
(uniess otherwise specified at the time of ordering). If the
generator phase rotation has to be reversed after the generator
has been despatched apply to factory for appropriate wiring
diagrams. '

UCI224, UCI274, UCM224, UCM274

Machines are fitted with bi-directional fans and are suitable for
running in either direction of rotation.

UCD224, UCD274

Machines are fitted with uni-directional fans and are suitable for
running in one direction only.

4.4.3 VOLTAGE AND FREQUENCY

Check that the voltage and frequency levels required for the
generating set application are as indicated on the generator
nameplate.

Three phase generators normally have a 12 ends out
reconnectable winding. If it is necessary to reconnect the stator
for_the_voltage required, refer to_diagrams in. the back of this
manual. : ST T

4.4.4 AVR SETTINGS

To make AVR selections and adjustments remove the AVR cover
andreferto4.4.4.1,4.4.4.2,4.4.4.3,4.4.4.4 or 4.4.4.5depending
upon type of AVR fitted. Reference to the generator nameplate
will indicate AVR type (SX460, SX440, SX421, MX341 or
MX321).

Most of the AVR adjustments are factory set in positions which
will give satisfactory performance during initial running tests.
Subsequent adjustment may be required to achieve optimum
performance of the set under operating conditions. Refer to'Load
Testing' section for details.

4.4.4.1 TYPE SX460 AVR

The following 'jumper' connections on the AVR should be checked
to ensure they are correctly set for the generating set application.

Refer to Fig. 1 for location of selection links.

1. Frequency selection
50Hz operation LINK C-50
60Hz operation LINK C-60

2. External hand trimmer selection
No external hand trimmer LINK 1-2

External hand trimmer required - REMOVE LINK 1-2 and

connect trimmer across
terminals 1 and 2.

3. AVR Input Selection
High voltage (220/240V) Input
Low voltage (110/120V) Input

NO LINK
LINK 3-4

Refer to diagram in the back of this manual to determine wiring.

Q-Pulse Id TMS1078
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4.4.4.2 TYPE SX440 AVR

The following 'jumper' connections on the AVR should be checkec

to ensure they are correctly-set-fer.the generating set-application..... --.

Refer to Fig. 2 for location of selection links.

1. Frequency selection terminals
50Hz operation LINK C-50
60Hz operation LINK C-60

2. Stability selection terminals

Frame UC22 LINK A-C
Frame UC27 LINKB-C
3. Sensing selection terminals
LINK 2-3
LINK 4-5
LINK 6-7
4, Excitation Interruption Link
LINK K1-K2
K1-K2 Linked for
normaloperation.
LA
= AT T
IK2 Kt P2 P3 P4 XX X 3112 2 14
[ofie e rerm x sl o]
TRIM [ @] E_:-;:
1 1
oRoOP [8] st
SX440 52l
(@] :TI o
VOLTS 12 2
Eai ;) g
14! o
i5 E ;) m
Yol m
71150 3
lel| 2
FREQUENCY
INDICATOR SELECTION
LED /
\ urro ! iTABILITY __S_EEEiT'ON
[0]olellwcwiE] fosa]
soHz LY Y'Y  90xW-550kW
goHz Y Y OVERS550kW
Fig. 2

Page 115 of 402



SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual

4.4.43TYPE SX421 AVR K1-K2Linked lor
normalopersalion.
lhe following jumper' connections on the AVR should be LN S —
checked to ensure they are correctly set for the generating set @mz KiP2PIPe XXX ali22 1@
application. - |LEEmmeemmeamemaesoeees ol .
T (@] 1)
Refer to Fig. 3 for location of selection links. DROOP 151
MX341 152y -
1. Frequency selection terminals ri m
1
50Hz operation LINK C-50 vouts i : i ;:I z
60Hz operation LINK C-60 14 ij o
15 p
1
- . . ot o
2. Stability selection terminals I EXCTRIP 57 ;:I Q
Depending upon kW output LINK B-D ia 5
or LINK A-C FAEQUENGY
or LINK B-C INDICATOR SELECTION
LED
3. Terminals K1-K2 UFROD /STAB1LITY SELECTION
Excitation circuit breaker closed o[s]iaz 11e] iceal
Y Y tPieoHz LT 90KW-550kW
Y 4pmoH: LY OVERGSS0MW
LY 8PI60Hz
@ _________ EI _________ r_________YOLTSE NOLINK 6P/50Hz
e ke psll O flpax x 63178 1 2] Fig. 4
T T e  NDICATOR - T TT44:4.5 TYPE MX321°AVR — =577
LED £ 71 60Hz L .
SX421 \ VFRO — L SoHz The following jumper’ connections on the AVR should be checked
:-.50 c .5(] FREQUENCY to ensure they are correctly set for the generating set application.
______ SELECTION
oiP Refer to Fig. 5 for lacation of setting links.
RMS
- -2
g AUTOMATIC VOLTAGE REGULATOR Mx321
? LINKING AND ADJUSTMENTS
8 VOLTS
STABILITY b
STABILITY @. [6]ka k1 P2P3 @ PAXX X 6 @
' SELECTION TRIM
oveR RAMP o % g;;gg";
_________ . DROOP INDICATOR T ap/so 1/UMIT
'ED E1 80 m:”EI cu A m.@ LED UFRQ A~ A 4R /60Hz
---------- - - 0] 37 71FREQUENCY
L7  UNDER 40xW L= = —ISELECTION
XY 40KW - 90kW oir (8] .
LY  SOKW- 550kW rus[e]
DWELL
Fig. 3 ggﬁglc%g” (@]sTABILITY
EXC
OVER/V TRIP U_¥_W_DRODP TRik

4.4.4.4 TYPE MX341 AVR

The following jumper’ connections on the AVR should be checked
to ensure they are correctly set for the generating set application.

Refer to Fig. 4 for location of sefting links.

1. Frequency selection terminals
50Hz operation LINK 2-3
60Hz operation LINK 1-3

2. Stability selection terminals

Frame UC22 LINKA-C

Frame UC27 LINK B-C
3. Sensing selection terminals *

LINK 2-3

LINK 4-5

LINK 6-7

4. Excitation Interruption Link
LINK K1-K2

Q-Pulse Id TMS1078

T 'l

@. EQ E1 BO BY @.l_ _l[s‘”m?_ S

ElE] o]

Y UNDER 9OKW
Qi g
LY OVER 550KW

AOKW — SS0KW

Fig. 5

1. Frequency selection terminals
50Hz operation LINK 2-3
60Hz operation LINK 1-3

2. Stability selection terminals
Frame UC22 LINK A-C
Frame UC27 LINK B-C

3. Terminals K1 - K2
Excitation circuit breaker closed.

If this option not fitted, K1 - K2 linked at auxiliary terminal block.

11
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4.4.5 TRANSFORMER CONTROLLED EXCITATION
SYSTEM (Series 5)

This control system is identified with the digit 5 as the last digit of
the frame size quoted on the nameplate.

The excitation control is factory set for the specific voltage shown
on the nameplate and requires no adjustment.

4.5 GENERATOR SET TESTING

During testing it may be necessary to
remove covers to adjust controls
exposing 'live' terminals or components.
Only personnel qualified to perform
electrical service should carry out testing
and/or adjustments.

Warning !

4.5.1 TEST METERING/CABLING

Connect any instrument wiring and cabling required for initial test
purposes with permanent or spring-clip type connectors.

Minimum instrumentation for testing should be line - line or line

“ to neutral voltmeter::Hz meter, 16ad current metering-and kW

meter. If reactive load is used a power factor meter is desirable.

When fitting power cables for load testing
purposes, ensure cable voltage rating is at
least equal to the genrator rated voltage.
The load cable termination should be
placed on top of the winding lead
termination and clamped with the nut
provided.

Important !

Check that all wiring terminations for
internal or external wiring are secure, and
fit all terminal box covers and guards.
Failure to secure wiring and/or covers
may result in personal injury and/or
equipment failure.

Caution !

4.6 INITIAL START-UP

During testing it may be necessary to
remove covers to adjust controls
exposing ‘live' terminals or components.
Only personnel qualified to perform
electrical service should carry out testing
and/or adjustments. Refit all access
covers after adjustments are completed.

Warning !

On completion of generating set assembly and before starting
the generating set ensure that all engine manufacturer's pre-
running procedures have been completed, and that adjustment
of the engine governor is such that the generator will not be
subjected to speeds in excess of 125% of the rated speed.
Important! Overspeeding of the generator during
initial setting of the speed governor can
result in damage to the generator rotating
components.

In addition remove the AVR access cover (on AVR controlled
generators) and turn VOLTS control fully anti-clockwise. Start the
generating set and run on no-load at nominal frequency. Slowly
turn VOLTS control potentiometer clockwise until rated voltage is
reached. Refer to Fig. 6a, 6b, 6¢, 6d or 6e for control potentiometer
location.

12
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Important ! Do notincrease the voltage above the
rated generator voltage shown on the

generator nameplate.

The STABILITY control potentiometer will have been pre-set
and should normally not require adjustment, but should this be
required, usually identified by oscillation of the voltmeter, refer to
Fig. 6a, 6b, 6¢c, 6d or 6e for control potentiometer location and
proceed as follows:-

1. Run the generating set on no-load and check that speed is
correct and stable

2. Tumthe STABILITY control potentiometer clockwise, then tum
slowly anti-clockwise until the generator voltage starts to
become unstable.

The correct setting is slightly clockwise from this position (i.e.
where the machine volts are stable but close to the unstable
region).

B
1 ]
1
bel SX460
| G |
UFRO
O INDICATORLED*
- osoMz [ £oa)
60Hz } 81 FReQuENCY
1 O} SELECTION
] ol
(-1
| S——
STABILITY
Fig. 6a
K1-K2 Linked for
narmal operation.
| pheteietatatiutatahiantebatataiaieie 1Ir-——-
@-Kz K1 P2 P3 P4 XX X 3112 2 1@
b JL____}
['vul
i
TAM (0] !
DROOP E is1i
SX440 {52!
SN
vours [ @] 12! 73
DA
el 2
el 1T &
121130 S
] 7 : <_3
L8l 2
FREQUENCY
INDICATQR SELECTION
LED /
umo iTABILITY _ SELECTION
[o]oleliwewe] c5al
s0Hz Y Y  90kw-550kW
60Hz T_T Y_Y OVERS50kW
Fig. 6b
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INDICATOR £ 60Hz
LED  ~_ UFRO

E’? (_::‘9: SELECTI
o

RMS

STABILITY
STABILITY
SELECTION

________________________ vours
@ 'K2K1P2P3'@'P4XXX 6"78 2- @

S$X421 0 € === FREQUENCY Only personnel qualified to perform

OVERN \ DROOP TRIM

4.7 LOAD TESTING

During testing it may be necessary to
remove covers to adjust controls
exposing 'live' terminals or components.

ON Warning !  ejectrical service should carry out testing
and/or adjustments. Refit all access
covers after adjustments are completed.

4.7.1 AVR CONTROLLED GENERATORS - AVR
ADJUSTMENTS

Refer to Fig. 6a, 6b, 6c, 6d or 6e for control potentiometer
locations.

Y—Y UNDER 40kW
LY 40KkW - 90KkW

LY 90Kkw - 550kW

Having adjusted VOLTS and STABILITY during the initial start-
up procedure, other AVR control functions should not normally
need adjustment.

Fig. 6¢c
K1-K2 Linked for .
normaloperation. If however, poor voltage regulation on-load or voltage collapse
I is experienced, refer to the following paragraphs on each function
K"T< ---------- < -X-—X--— to a) check that the symptoms observed do indicate adjustment
e . ||OEKIPZPIPIXXX S '2_2 110 . ... - _. .snecessary, and b)to make the adjustment correctly.. & .
< ' S e o) R T -
proor [e] ISt 4.7.1.1 UFRO (Under Frequency Roll Off) (AVR
M X341 is2) Types SX460, SX440, SX421, MX341 and MX321)
-
vouts | o] 12 i g The AVR incorporates an underspeed protection circuit which
14 ;] o gives a voltage/speed (Hz) characteristic as shown:
151 e
| 6 ! 3 Clockwise Anticlockwise
DIP EXC TRIP 17 : ;:l g Adjustment Knee Adjustment
- z Point
FREQUENCY
INDICATOR SELECTION 2
LED / S T
UFRO STABILITY SELECTION ®
—————————— 100
0.13 2 1|. IC B A
Y__Y 4piokiz LY 90KW-550kW 95
YY 4pisoHz (Y OVERS50kW / Slope
shown is
‘LY 6P/60Hz 90 / typical
NOLINK 6P/50Hz /
Fig. 6d 85 /
" 80
g AUTOMATIC VOLTAGE REGULATOR Mx321 75 80 8 80 95 100
E: LINKING AND ADJUSTMENTS
g % Speed (Hz)
g VOLTS it
@.'Rzmpzps @mxx x6)l78 1 1.IEI Fig. 7
RAMP NO LYK 68/8txt
INDICATOR 0 4p/s0nr |/UMIT The UFRO control potentiometer sets the "knee point".
LED UFRO K& 4P/60Hz

|_3 27 FREQUENCY
£ ) SELECTION

DIP .

RMs (8]
DWELL
STABILITY STABILIT
bxc  SEYECTION e

o BN
[o](e]fea & sosil[o o) & Ars % 6]e]

Symptoms of incorrect setting are a) the light emitting diode (LED)
indicator, just above the UFRO Control potentiometer, being
permanently lit when the generator is on load, and b) poor voltage
regulation on load, i.e. operation on the sloping part of the
characteristic.

OVER/V TRIP JT9! DROOP TRIM - Clockwise adjustment lowers the frequency (speed) setting of

@ the "knee point" and extinguishes the LED. For Optimum setting

Y___Y UNDER 9OKW -
Y_Y  90KW - S50KW
Y OVER 550KW

the LED should illuminate as the frequency falls just below
nominal frequency, i.e. 47Hz on a 50Hz generator or 57Hz on a
60Hz generator.

Fig. 6e

Q-Pulse Id TMS1078

Important ! With AVR Types MX341 and MX321. If the
LED is illuminated and no output voltage
is present, refer to EXC TRIP and/or

OVER/V sections below.
13

Active 10/12/2014 Page 118 of 402



Q-Pulse Id TMS1078

SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual

4.7.1.2 EXC TRIP (Excitation Trip)
AVR Types MX341 and MX321

An AVR supplied from a permanent magnet generator
inherently delivers maximum excitation power on a line to line
or line to neutral short circuit or large overload. In order to
protect the generator windings the AVR incorporates an over
excitation circuit which detects high excitation and removes it
after a pre-determined time, i.e. 8-10 seconds.

Symptoms of incorrect setting are the generator output
collapses on load or small overload, and the LED is
permanently illuminated.

The correct setting is 70 volts +/-5% between terminals X and
XX.

4.7.1.3 OVER/V (Over Volitage)
AVR Type SX421, MX321

Over voltage protection circuitry isincluded in the AVR to remove
generator excitation in the event of loss of AVR sensing input.

The MX321 has both mternal electronic de excnatlon and T

provision of a signal to operate an external circuit breaker.

The SX421 only provides a signal to operate an external breaker,
which MUST be fitted if over voltage protection is required.

Incorrect setting would cause the generator output voltage to
collapse at no-load or on removal of load, and the LED to be
iluminated.

The correct setting is 300 volts +/-5% across terminals E1, EO.
Clockwise adjustment of the OVER/V control potentiometer will
increase the voltage at which the circuit operates.

4.7.1.4 TRANSIENT LOAD SWITCHING
ADJUSTMENTS
AVR Types SX421, MX341 and MX321

The additional function controls of DIP and DWELL are provided
to enable the load acceptance capability of the generating set
to be optimised. The overall generating set performance
depends upon the engine capability and governor response, in
conjunction with the generator characteristics.

It is not possible to adjust the level of voitage dip or recovery
independentiy from the engine performance, and there will
always be a 'trade off' between frequency dip and voltage dip.

Active 10/12/2014

DIP
AVR Types SX421, MX341 and MX321

AVR Types SX421, MX341 and MX321

The dip function contro! potentiometer adjusts the slope of the
voltage/speed (Hz) characteristic below the knee point as shown
below:

Knee

Point
2
2l
=
100
Anticlockwise Adjustable
95 Adjustment | Slope
(/]
90
\> Clockwise
Adjustment
85 /
80

75 80 85 90 95 100
L. -%Speed(Hz)___ . -+ - oo -

Fig. 8
DWELL
AVR Type MX321

The dwell function introduces a time delay between the recovery
of voltage and recovery of speed.

The purpose of the time delay is to reduce the generator kW
below the available engine kW during the recovery period, thus
allowing an improved speed recovery.

Again this control is only functional below the "knee point”, i.e. if
the speed stays above the knee point during load switching there
is no effect from the DWELL function setting.

Clockwise adjustment gives increased recovery time.

Adjustable
2 Siope
2 /
> t Anticlockwise
:\00 Adjustment
/ / /’
95 /’ S
90 y. /Clpckwise
// Adjustment
85
80
Time
Instant of Load -
Application
Fig. 9

The graphs shown above are representations only, since it is

impossible to show the combined effects of voltage regulator and
engine governor performance. -
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'4.7.1.5 RAMP
AVR Type MX321

The RAMP potentiometer enables adjustment of the time taken
for the generator's initial build up to normal rated voltage during
each start and run up to speed. The potentiometer is factory
set to give a ramp time of three seconds, which is considered
to be suitable for most applications. This time can be reduced
to one second by turning the pot. fully counter clockwise, and
increased to eight seconds by turning the pot. fully clockwise.

4.7.2 TRANSFORMER CONTROLLED GENERA-
TORS - TRANSFORMER ADJUSTMENT

Normally no adjustment is required but should the no-load
voltage and/or on-load voltage be unacceptable, adjustment
of the transformer air gap can be made as follows.

Stop the generator. Remove transformer cover box. (Normally
left hand side of the terminal box when viewed from the non
drive end).

Slacken the three transformer mourting bolts afong the top of. .,

ke Transformer. = T o

Start the set with a voltmeter connected across the main output
terminals.

Adjust the air gap between the transformer top lamination
section and the transformer limbs to obtain required voltage on
no-load. Slightly tighten the three mounting bolts. Switch load
‘on’ and 'off' two or three times. Application of load will normally
raise the voltage setting slightly. With the load 'off' recheck the
no-load voltage.

Readjust air gap and finally tighten mounting bolts.

Refit the access cover.

Failure to refit covers can result in
operator personal injury or death.

Warning !

4.8 ACCESSORIES

Refer to the "ACCESSORIES" - Section 6 of this Manual for
setting up procedures related to generator mounted
accessories.

If there are accessories for control panel mounting supplied
with the generator refer to the specific accessory fitting
procedures inserted inside the back cover of this book.

15
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SECTION 5

INSTALLATION - PART 2

5.1 GENERAL

The extent of site installation will depend upon the generating
set build, e.g. if the generator is installed in a canopied set with
integral switchboards and circuit breaker, on site installation will
be limited to connecting up the site load to the generating set
output terminals . In this case reference should be made to the
generating set manufacturer's instruction book and any pertinent
local regulations.

If the generator has been installed on a set without switchboard
or circuit breaker the following points relating to connecting up
the generator should be noted.

5.2 GLANDING
The terminal box is most conveniently glanded on either the right

or left hand side. Both panels are removable for drilling/punching
to suit glands/or glanding boxes. [f single core cables are taken

through the terminal box side panel an insulated or non-magnetic

glarid plate should be fitted.

incoming cables should be supported from either below or above
the box level and at a sufficient distance from the centre line of
the generating set so as to avoid a tight radius at the point of
entry into the terminal box panel, and allow movement of the
generator set on its anti-vibration mountings without excessive
stress on the cabie.

Before making final connections, test the insulation resistance of
the windings. The AVR should be disconnected during this test.

A 500V Megger or similar instrument should be used. Should
the insulation resistance be less than 5MS the windings must be
dried out as detailed in the Service and Maintenance section of
this manual.

When making connections to the terminals the incoming cable
termination should be placed on top of the winding lead
termination(s) and clamped with the nut provided.

Important! To avoid the possibility of swarf entering
any electrical components in the terminal
box, panels must be removed for drilling.

5.3 EARTHING

The neutral of the generator is not bonded to the generator frame
as supplied from the factory. An earth terminal is provided inside
the terminal box adjacent to the main terminals. Should it be
required to operate with the neutral earthed a substantial earth
conductor (normally equivalent to one half of the section of the
line conductors) must be connected between the neutral and the
earth terminal inside the terminal box. Additional earth terminals
are provided on the generator feet. These should be already
bonded to the generating set bedplate by the generating set
builder, but will normally be required to be connected to the site
earth system.

Caution!  Reference to local electricity regulations

or safety rules should be made to ensure
correct earthing procedures have been

followed.

16

Active 10/12/2014

~'5.5 COMMISSIONING™ ™

5.4 PROTECTION

It is the responsibility of the end user and his contractors/sub-
contractors to ensure that the overall system protection meets
the needs of any inspectorate, local electricity authority or safety
rules, pertaining to the site location.

To enable the system designer to achieve the necessary
protection and/or discrimination, fault current curves are available
on request from the factory, together with generator reactance
values to enable fault current calculations to be made.

Incorrect installation and/or protective
systems can result in personal injury
and/or equipment damage.

Installers must be qualified to perform
electrical installation work.

Warnin !

Ensure that all external cabling is correct and that all the
generating set manufacturer's pre-running checks have been
carried out before starting the set.

The generator AVR controls will have been adjusted during the
generating set manufacturer's tests and should normally not
require further adjustment.

Should malfunction occur during commissioning refer to Service
and Maintenance section 'Fault Finding' procedure (subsection
7.4).
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SECTION 6

ACCESSORIES

Generator control accessories may be fitted, as an option, in the
generator terminal box. If titted at the time of supply, the wiring
diagram(s) in the back of this book shows the connections. When
the options are supplied separately, fitting instructions are
provided with the accessory.

The following matrix indicates availability of accessories with the
differing AVRs.

Note the SX460 is not suitable for operation with accessories.

Parallel Manual
AvR | -ingDroop | Voltage VAYPF | Current
Mogel | orAstatic | Regulator | ¢gnyo Limit
5xX440 v x v x
5%421 v x v x
wa [ v [T ] e
MX321 v v v v

6.1 REMOTE VOLTAGE ADJUST (ALL AVR TYPES)

A remote voltage adjust {hand trimmer) can be fitted.

SX460 Remave link 1-2 on the AVR and connect
adjuster to terminals 1 and 2.
SX440, SX421 Remove link 1-2 at the auxiliary terminais

MX341 and MX321 and connect adjuster to terminals 1 and 2.

6.2 PARALLEL OPERATION

tInderstanding of the following notes on parallel operation is usetul
before attermpting the fitting or setting of the droop kit accessary.
When operating in parallel with other generators or the mains, it
3 essenlial that the phase sequence of the incoming generator

natches that of the busbar and also that all of the following
conditions are met before the circuit breaker of the incoming
generator is closed on to the busbar (or operational generator).

1. Frequency must match within ¢lose limits.
2, Voltages must match within close limits.
3. Phase angle of voltages must match within ¢close limits.

A variety of techniques, varying from simple
synchronising lamps to fully automatic synchronisers,
can be used to ensure these conditions are met.

Failure to meet conditions 1, 2, and 3 when
closing the cricuit breaker, will generate
excessive mechanical and electrical
stresses, resulting in equipment damage.

Important!

Once connected in parallel a minimum instrumentation level per
aenerator of voltmeter, ammeter, wattmeter (measuring total

ower per generator), and frequency meter is required in order
.1 adjust the engine and generator controls to share KW in relation
to engine ratings and kKVAr in relation to generator ratings.
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It is important to recognise that:

1. True kW are derived from the engine, and speed
governor characteristics determine the kW sharing
between sets

and

2. kVAr are derived from the generator, and excitation control
charactenistics determine the kVAr sharing.
Reference should be made to the generating set
manufacturer's instructions for setting the governor
conirols,

6.2.1 DROOP

The most commonly used method of kVAr sharing is to create a
generator voltage characteristic which falls with decreasing power
factor {increasing kVAr). This is achieved with a current
transformer {C.T.) which provides a signal dependenl an current

--phase angle (i.e. power factor) o the AVR.

The current transformer has a burden resistor on the AVR board,
and a percentage of the burden resistor voltage is summed into
the AVR circuit. Increasing droop is obtained by turning the
DROGCP contral potentiometer clockwise.

The diagrams below indicate the effect of droop in a simple two
generator system:-

Load at pfcos &

|
| I

Gen No. 1 Gen No. 2

i)

KVATr

M. ¥ Droop Grealer
than N¢. 2 Droop

kW
No. 1 /\

kVAr
No. 1 and No, 2
Droop Egual

kW

kVAr
N¢. + Droop less than
Mo. 2 Droop
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Generally 5% droop at full load current zero p.f. is sufficient to
ensure kVAr sharing.

If the droop accessory has been supplied with the generator it
will have been tested to ensure correct polarity and set to a
nominal level of droop. The final level of droop will be set during
generating set commissioning.

The following setting procedure will be found to be helpful.
6.2.1.1 SETTING PROCEDURE

Depending upon available load the following settings should be
used - all are based on rated current level.

SET DROOP TO 3%
SET DROOP TO 5%

0.8 P.F. LOAD
Zero P.F. LOAD

(at full load current)
(at full load current)

Setting the droop with low power factor load is the most accurate.
Run each generator as a single unit at rated frequency or rated
frequency + 4% depending upon type of governor and nominal
voltage. Apply available load to rated current of the generator.
Adjust 'DROOP’ control potentiometer to give droop in line with
above table. Clockwise rotation increases amount of droop. Refer
to Fig 9a, 9b, 9c or 9d for potentiometer locations.

Note 1)

Reverse poiarity of the C.T. will raise the generator voltage with
load. The polarities $1-S2 shown on the wiring diagrams are
correct for clockwise rotation of the generator looking at the drive
end. Reversed rotation requires $1-S2 to be reversed.

Note 2)
The most important aspect is to set all generators equal. The
precise level of droop is less critical.

Note 3)

A generator operated as a single unit with a droop circuit set at
rated load 0.8 power factor is unable to maintain the usual +/-
0.5% regulation. A shorting switch can be connected across S1-
S2 to restore regulation for single running.

LOSS OF FUEL to an engine can cause its
generator to motor with consequent
damage to the generator windings.

Reverse power relays should be fitted to
trip main circuit breaker. LOSS OF
EXCITATION to the generator can result in
large current oscillations with consequent
damage to generator windings. Excitation
loss detection equipment should be fitted
on trip main circuit breaker.

Important!

6.2.2 ASTATIC CONTROL

The 'droop' current transformer can be used in a connection
arrangement which enables the normal regulation of the generator
to be maintained when operating in parallel.

This feature is only supplied from the factory as a fitted droop kit,
however, if requested at the time of order, the diagrams inside
the back cover of this book will give the necessary site
connections. The end user is required to provide a shorting switch
for the droop current transformer secondary.
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Should the generator be required to be converted from standard
droop to 'astatic' control, diagrams are available on request.

The setting procedure is exactly the same as for DROOP.
{Subsection 6.2.1.1)

Important! When using this connection arrangement a
shorting switch is required across each
C.T. burden (terminals S1 and S2.)The
switch must be closed a) when a
generating set is not running and b) when
a generating set is selected for single
running.

6.3 MANUAL VOLTAGE REGULATOR (MVR) - MX341
and MX321 AVR

This accessory is provided as an 'emergency’ excitation system,
in the event of an AVR failure.

Powered from the PMG output the unit is manually set, but
automatically controls the excitation current, independent of
generator voltage or frequency.

The unit is provnded wnh MANUAL' 'OFF' 'AUTO' swntchlng
facility.

‘MANUAL'
- position connects the exciter field to the MVR output. Generator

output is then controlled by the operator adjusting the excitation
current.

'OFF'
- disconnects the exciter field from both MVR and the normal
AVR.

‘AUTO'

- connects the exciter field to the normal AVR and the generator
output is controlled at the pre-set voltage under AVR control.

Switching mode of operation should be carried out with the
generator set stationary to avoid voltage surges on the connected
load, although neither the MVR nor AVR will be damaged should
the switching be carried out with the set running.

6.4 OVERVOLTAGE DE-EXCITATION BREAKER
$X421 and MX321 AVR

This accessory provides positive interuption of the excitation
power in the event of overvoltage due to loss of sensing or internal
AVR faults including the output power device.

With the MX321 AVR this accessory is supplied loose for fitting
in the contro! panel.

In the case of the SX421 the cricuit breaker is always supplied
and will normally be fitted in the generator.

Important! When the circuit breaker is supplied loose,
the AVR is fitted with a link on terminals
K1-K2 to enable operation of the AVR.
When connecting the circuit-breaker. this
link must be removed.
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6.4.1 RESETTING THE BREAKER

1 the event of operation of the circuit breaker, indicated by loss
of generator output voltage, manual resetting is required. When
in the "tripped" state the circuit breaker switch lever shows "OFF".
To reset move the switch lever to the position showing "ON".

When fitted in the generator, access to the breaker is gained by
removal of the AVR access cover.

Terminals which are LIVE with the
generating set running are exposed when
the AVR access cover is removed.
Resetting of the circuit breaker MUST be
carried out with the generating set
stationary, and engine starting circuits
disabled. '

Danger!

The circuit breaker is mounted on the AVR mounting-bracket
either to the left or to the right of the AVR depending upon AVR
poistion. After resetting the circuit breaker replace the AVR access
cover before restarting the generating set. Should resetting of
he circuit breaker not restore the generator to normal operatlon
.eferto subsection 7.5. . S

K1-K2Linked for
normaloperation.
LA
@nxz Ki P2 P3 P4 XX X 3:.2"2_1—.@
Al
Al
TRIM. EAZE
- oroor [8] !st!
S$X440 152}
SN
1
VOLTS Eg: ij z
i ] z
14! ©
[ ;] @
e
151130 8
L7 =
L8l 2
FREOUENCY
INDICATOR SELECTION
LED /
veRo T STABILITY  SELECTION
[o]ole]iwcwie] [oaal
50Hz T_Y LY  90kw-550kW
60Hz Y OVERS5S50kW
Fig. 9a
VOLTS
|§| IK2 K1 P2 PJIIEIMXX X 6i[7 8 2' |§|
INDICATOR ) 60Hz
UFRO
LED 50Hz
SX421 2

\0 5 c a0 FREQUENCY
2243 seLecmion
oIp

RMS
. STABILITY

STABILITY
SELECTION TR'M
OVERNV DROOP

[o][e)fe e e ar} m siseava[e][e] O

UNDER 40kW

Y_Y 40kW - 90kW

LY  90KW- 550kwW

Fig. 9b
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K1-K2 Linked for
normaloperation.
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6.5 CURRENT LIMIT - MX321 AVR

These accessories work in conjunction with the AVR circuits to
provide an adjustment to the level of current delivered into a
fault. One current transformer (CT) per phase is fitted to provide
current limiting on any line to line or line to neutral fault.

Note: The W phase CT can also provide "DROOP". Refer to
6.2.1.1 for setting droop independent of current limit.

Adjustment means is provided with the "I/LIMIT" control
potentiometer on the AVR. Refer to Fig. 9d for location. If current
limit transformers are supplied with the generator the limit will be
set in accordance with the level specified at the time of order,
and no further adjustment will be necessary. However, should
the level need to be adjusted, refer to the setting procedure given
in 6.5.1.

6.5.1 SETTING PROCEDURE

Run the generating set on no-load and check that engine governor
is set to control nominal speed.
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Stop the generating set. Remove the link between terminals
K1-K2 at the auxiliary terminal block and connect a 5A switch
across the terminals K1-K2.

Turn the "I/LIMIT” control potentiometer fully anticlockwise. Short
circuit the stator winding with a bolted 3 phase short at the main
terminals. An AC current clip-on ammeter is required to measure
the winding lead current.

With the switch across K1-K2 open start the generating set.

Close the switch across K1-K2 and turn the "I/LIMIT" control
potentiometer clockwise until required current level is observed
on the clip-on ammeter. As soon as correct setting is achieved
open the K1-K2 switch.

Should the current collapse during the setting procedure, the
internal protective circuits of the AVR will have operated. in this
event shut down the set and open the K1-K2 switch. Restart the
set and run for 10 minutes with K1-K2 switch open, to cool the
generator windings, before attempting to resume the setting
procedure.

Important ! Failure to carry out the correct COOLING- - - : I
T procedure, may cause overheating and ' ’ ’
consequent damage to the generator
windings.

6.6 POWER FACTOR CONTROLLER (PFC3)

This accessory is primarily designed for those generator
applications where operation in parallel with the mains supply is
required.

Protection against loss of mains voltage or generator excitation
is not included in the unit and the system designer must
incorporate suitable protection.

The electronic control unit requires both droop and kVAr current
transformers. When supplied with the generator, wiring diagrams
inside the back cover of this manual show the conections and
the additional instruction leafiet provided gives details of setting
procedures for the power factor controlier (PFC3).

The unit monitors the power factor of the generator current and
adjusts excitation to maintain the power factor constant.

This mode can also be used to control the power factor of the
mains if the point of current monitoring is moved to the mains
cables. Refer to the factory for appropriate details.

It is also possible to operate the unit to control kVAr of the
generator if required. Refer to the factory for appropriate details.
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SECTION 7
SERVICE AND MAINTENANCE

As part of routine maintenance procedures, periodic attention
to winding condition (particularly when generators have been
idle for a long period) and bearings is recommended. (Refer to
subsections 7.1 and 7.2 respectively).

When generators are fitted with air filters regular inspection
and filter maintenance is required. (Refer to subsection 7.3).

7.1 WINDING CONDITION

Service and fault finding procedures
present hazards which can result in
severe personal injury or death. Only
personnel qualified to perform electrical
and mechanical service should carry out
these procedures.

Ensure engine starting circuits are
disabled before commencing service or
maintenance procedures. Isolate any
anti-condensation heater supply.

Waming!

Guidance of Typical Insulation Resistance [IR] Values_.
The following is offered as general information about IR values
and is aimed at providing guidance about the typical IR values
for generators from new through to the point of refurbishment.

New Machines

The generators Insulation Resistance, along with many other
critical factors, will have been measured during the alternator
manufacturing process. The generator will have been
transported with an appropriate packaging suitable for the
method of delivery to the Generating Set assemblers works.
Where we expect it to be stored in a suitable location protected
from adverse environmental conditions.

However, absolute assurance that the generator will arrive at
the Gen-set production line with IR values still at the factory test
levels of above 100 MQ cannot be guaranteed.

At Generating Set Manufacturers Works

The generator should have been transported and stored such
that it will be delivered to the assembly area in a clean dry
condition. If held in appropriate storage conditions the generator
IR value should typically be 25 MQ.

If the unused/new generators IR values fall below 10 MQ then a
drying out procedure should be implemented by one of the
processes outlined below before being despatched to the end
customer’s site. Some investigation should be undertaken into
the storage conditions of the generator while on site.

Generators in Service

Whilst It is known that a generator will give reliable service with
an IR value of just 1.0 MQ. For a relatively new generator to be
so low it must have been subjected to inappropriate operating
or storage conditions.

Any temporarily reduction in IR values can be restored to
expected values by following one of the drying out procedures.
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7.1.1 WINDING CONDITION ASSESSMENT

The AVR should be disconnected
and the Resistance Temperature
Detector (R.T.D.) leads grounded

Caution !

during this test.

The condition of the windings can be assessed by
measurement of insulation resistance [IR] between phase to
phase, and phase to earth.

Measurement of winding insulation should be carried out: -

1. As part of a periodic maintenance plan.

2. After prolonged periods of shutdown.

3. When low insulation is suspected, e.g. damp or wet
windings.

Care should be taken when dealing with windings-that-are.

suspected 6f being excessively damp or dirty. The initial™™™ " ="

measurement of the [IR] Insulation Resistance should be
established using a low voltage (500V) megger type instrument.
If manually powered the handle should initially be turned slowly
so that the full test voltage will not be applied, and only applied
for long enough to very quickly assess the situation if low values
are suspected or immediately indicated.

Full megger tests or any other form of high voltage test should
not be applied until the windings have been dried out and if
necessary cleaned.

Procedure for Insulation Testing

Disconnect all electronic components, AVR, electronic protection
equipment etc. Ground the [RTD's] Resistance Temperature
Detection devices if fitted. Short out the diodes on the rotating
diode assembly. Be aware of all components connected to the
system under test that could cause false readings or be
damaged by the test voltage.

Carry out the insulation test in accordance with the ‘operating
instructions for the test equipment.

The measured value of insulation resistance for all windings
to earth and phase to phase should be compared with the
guidance given above for the various 'life stages' of a generator.
The minimum acceptable value must be greater than 1.0 MQ.

if low winding insulation is confirmed use one or more of the
methods, given below, for drying the winding should be
carried out.

7.1.2 METHODS OF DRYING OUT GENERATORS
Cold Run

Consider a good condition generator that has not been run for
some time, and has been standing in damp, humid conditions.
It is possible that simply running the gen set unexcited - AVR
terminals K1 K2 open circuit - for a period of say 10 minutes
will sufficiently dry the surface of the windings and raise the IR
sufficiently, to greater than 1.0 MQ, and so allow the unit to be
put into service.
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Blown Air Drying

Remove the covers from all apertures to allow the escape of
the water-taden air. During drying, air must be able to flow freely
through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1 - 3 kW
into the generator air inlet apertures. Ensure the heat source is
at least 300mm away from the windings to avoid over heating
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly
intervals. The process is complete when the parameters
covered in the section entitled, ‘Typical Drying Out Curve’, are
met.

Remove the heaters, replace all covers and re-commission as
appropriate.

If the set is not to be run immediately ensure that the anti-
condensation heaters are energised, and retest prior to running.

Short Circuit Method

NOTE: This process should only be performed by a competent
engineer familiar with safe operating practices within and around

Ensure the generator is safe to work on, initiate all mechanical
and electrical safety procedures pertaining to the genset and
the site.

Bolt a short circuit of adequate current carrying capacity, across
the main terminals of the generator. The shorting link should
be capable of taking full load current.

Disconnect the cables from terminals “X" and “XX" of the AVR.

Connect a variable dc supply to the "X” (positive) and “XX"
(negative) field cables. The dc supply must be able to provide
acurrent up to 2.0 Amp at 0 - 24 Volts.

Position a suitable ac ammeter to measure the shorting link
current.

Set the dc supply voltage to zero and start the generating set.
Slowly increase the dc voltage to pass current through the
exciter field winding. As the excitation current increases, so the
stator current in the shorting link will increase. This stator output
current level must be monitored, and not allowed to exceed
B0% of the generators rated output current.

After every 30 minutes of this exercise:

Stop the generator and switch off the separate excitation supply,
and measure and record the stator winding IR values, and plot
the results. The resulting graph should be compared with the
classic shaped graph. This drying out procedure is complete
when the parameters covered in the section entitled 'Typical
Drying Out Curve' are met.

Once the Insulation Resistance is raised to an acceptable level
- minimum value 1.0 MQ2 - the dc¢ supply may be removed and
the exciter field leads “X” and “XX"” re-connected to their
terminals on the AVR.

Rebuild the genset, replace all covers and re-commission as

appropriate.

If the set is not to be run immediately ensure that the anti-
condensation heaters are energised, and retest the generator
prior to running.
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TYPICAL DRYING OUT CURVE

Whichever method is used to dry out the generator the
resistance should be measured every half-hour and a curve

plotted as shown. (fig 6.)
/-— A

Minimum reading 1.0 M£2

Resistance
~

Time

Fig. 9

The illustration shows a typical curve for a machine that has
absorbed a considerable amount of moisture. The curve
indicates a temporary increase in resistance, a fall and then a
gradual rise to a steady state. Point 'A’, the steady state, must
be greater than 1.0 MQ. (If the windings are only slightly damp

* the.dotted portion.of the ‘curve:may.not-appear).

For general guidance expect that the typical time to reach point
"A' will be:

1 hour for a BC16/18,
2 hours for a UC22/27
3 hours for an HC4,5,6&7

Drying should be continued after point *A” has been reached
for at least one hour.

It should be noted that as winding temperature increases,
values of insulation resistance may significantly reduce.
Therefore, the reterence values for insulation resistance can
only be established with windings at a temperature of
approximately 20°C.

If the IR value remains below 1.0 MQ, even after the above
drying methods have been properly conducted, then a
Polarisation Index test [Pl] should be carried out.

It the minimum value of 1.0 MQ for alt components cannot be
achieved rewinding or refurbishment of the generator will be
necessary.

The generator must not be put into service until the minimum
values can be achieved.

Important ! The short circuit must not be applied with
the AVR connected in circuit. Current in
excess of the rated generator current will
cause damage to the windings.

After drying out, the insulation resistances should be rechecked
to verify minimum resistances quoted above are achieved.
On re-testing it is recommended that the main stator insulation
resistance is checked as follows:-

Separate the neutral leads

Ground VandW
Ground UandW
Ground UandV

U phase to ground
V phase to ground
W phase to ground

phase and megger
phase and megger
phase and megger

I the minimum value of 1.0M$ is not obtained, drying out must
be continued and the test repeated.
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7.2 BEARINGS

All bearings are supplied sealed for life and are, therefore, not
regreasable.
Important ! The life of a bearing in service is subject to
the working conditions and the
environment.

Important! Long stationary periods in an environment
where there is vibration can cause false
brinnelling which puts flats on the ball and
grooves on the races.

Very humid atmospheres or wet conditions
can emulsify the grease and cause
corrosion.

Important ! High axial vibration from the engine or
misalignment of the set will stress the
bearing.

The bearing, in service, is affected by a variety of factors that
together will determine the bearing life. We recommend that the
nealth of the bearings be monitored, using ‘spike energy’ vibration

monitoring: equ:pment This will aflowthe’ tumelrreplacement of —=—"===

bearings, that exhibit a deteriorating trend, during a major engine
overhaul.

If excessive heat, noise or vibration is detected, change the
bearing as soon as practicable. Failure to do so could resutt in
bearing failure.

In the event that ‘spike energy’ vibration monitoring equipment is
not available, it is strongly recommend that consideration be given
to changing the bearing during each ‘major engine overhaduf'.

Belt driven application will impose an additional load on bearings.
The bearing life will therefore be significantly affected. It is
important that the side load limits given in SECTION 3 are not
exceeded and the health of the bearing is monitored more closely.

7.3 AIR FILTERS

The frequency of filter maintenance will depend upon the severity
>f the site conditions. Regular inspection of the elements will be
required to establish when cleaning is necessary.

7.3.1 CLEANING PROCEDURE

Removal of filter elements enables access
to LIVE parts.

Only remove elements with the generator
out of service.

Danger !

Remove the filter elements from the filter frames. Immerse or
flush the element with a suitable detergent until the element is
clean. Dry elements thoroughly before refitting.
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7.4 FAULT FINDING

Important ! Before commencing any fault finding
procedure examine all wiring for broken

or loose conections.

Four types of excitation control system, involving four types
of AVR, can be fitted to the range of generators covered by
this manual. The systems can be identified by a combination
of AVR type, where applicable, and the last digit of the
generator frame size designation. Refer to the generator
nameplate then proceed to the appropriate subsection as
indicated below:-

DIGIT EXCITATION CONTROL SUBSECTION
6 S$X460 AVR 7.4.1
4 SX440 AVR 7.4.2
4 SX421 AVR 7.4.3
5 Transformer control 7.4.4
3 MX341 AVR 7.45
3 MX321 AVR 7.46

~ 7.4.1SX460 AVR FAULT FINDING

No voltage 1. Check speed
build-up when 2. Check residual voltage. Refer to
starting set subsection 7.4.7.

. Follow Separate Excitation Test
Procedure to check generator and
AVR.

—

Unstable voltage
either on no-load
or with load

. Check speed stability.
. Check stability setting. Refer to
subsection 4.6.

High voitage 1. Check speed.
either on no-load . Check that generator load is not

or with load capacitive (leading power factor).
Low voltage 1. Check speed.
no-load 2. Check link 1-2 or extemnal hand
trimmer leads for continuity.
Low voltage 1. Check speed.
on-load 2. Check UFRO setting. Referto

subsection4.7.1.1.

. Follow Separate Excitation
Procedure to check generator and
AVR. Refer to subsection 7.5.
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7.4.2 SX440 AVR - FAULT FINDING

No voltage
build-up when
starting set.

. Check link K1-K2 on auxliary

terminals.

Check speed.

Check residual voltage. Refer to
subsection 7.4.7.

. Follow Separate Excitation Test

Procedure to check generator
and AVR. Refer to subsection
7.5.

Unstable voltage
either on no-load

. Check speed stability.
. Check stability setting. Refer to

or with load. subsection 4.6.
High voltage 1. Check speed.
either on no-load |2. Check that generator load is not
or with load capacitive (leading power
factor).
Low voltage 1. Check speed.
. Modoad . | 2. Check link 1-2 or external.hand.. |. -
T T trimmer leads for continuity.
Low voltage 1. Check speed.
on-load 2. Check UFRO setting. Refer to
subsection 4.7.1.1.
3. Follow Separate Excitation

Procedure to check generator
and AVR. Refer tosubsection
7.5.

7.4.3SX421 AVR - FAULT FINDING

No voltage 1. Check circuit breaker 'ON'. Refer
build-up when to subsection 6.4.1.
starting set 2. Check speed.
3. Check residual voltage. Refer to
subsection 7.4.7.
4. Follow Separate Excitation
Procedure to check generator
and AVR. Refer to subsection
7.5.
Unstable voltage |1. Check speed stability.
either on no-load | 2. Check stability setting. Refer to
or with load subsection 4.6.
High voltage 1. Check speed.
either on no-load {2. Check link 1-2 or external hand
or with load trimmer leads for continuity.
Check continuity of leads 7-8
and P3-P2 for continuity.
3. Check that generator load is not
capacitive (leading power factor).
Low voltage 1. Check speed.
no-load 2. Check link 1-2 or extemal hand

timmer leads for continuity.

Q-Pulse Id TMS1078
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Low voltage 1. Check speed.
on-load 2. Check UFRO setting. Refer to
subsection 4.7.1.1.
3. Follow Separate Excitation to
check generator and AVR.
Refer to subsection 7.5.
Excessive 1. Check govemnor response.
voltage/speed 2. Refer to generating set
dip on-load manual. Check 'DIP’ setting.
switching Refer to subsection 4.7.1.4.

7.4.4 TRANSFORMER CONTROL - FAULT FINDING

No voltage 1. Check transformers rectifiers.
build-up when | 2. Check transformer secondary
starting set winding for open circuit.
———Low.volatge --|1.-Checkspeed.. .. ... .. |
I 2. Check transformer air gap
setting. Refer to subsection
47.2.
High voltage | 1. Check speed.
2. Check transformer air gap
setting. Refer to subsection
47.2. A
3. Check transformer secondary
winding for short circuited tums.
Excessive 1. Check speed drop on-load. = -
voltage drop 2. Check transformer rectifiers.
on-load Check transformer air gap

setting. Refer to subsection
47.2.
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7.4.5 MX341 AVR - FAULT FINDING 7.4.6 MX321 AVR - FAULT FINDING
No voltage 1. Check link K1-K2 on auxiliary No voltage 1. Check link K1-K2 on auxiliary
build-up when terminals. build-up when terminals. Follow Separate
starting set 2. Follow Separate Excitation starting set Excitation Test Procedure to
Test Procedure to check check machine and AVR.
machine and AVR. Refer to Refer to subsection 7.5.

subsection 7.5.

—_

Voltage very slow | 1. Check setting of ramp

Loss of voltage | 1. First stop and re-start set. to build up potentiometer.
when set running if no voltage or voltage : Refer to 4.7.1.5.
collapses after short time, -
follow Separate Excitation Test Loss of voltage | 1. First stop and re-start set. If no

when set running voltage or voltage collapses
after short time, follow Separate
Excitation Test Procedure.

Procedure. Refer to
subsection 7.5.

Generator voltage |1. Check sensing leads to AVR. Refer to subsection 7.5.
high followed 2. Refer to Separate Excitation )
by collapse Test Procedure. Refer to Generator 1. Check sensing leads to AVR.
subsection 7.5. voltage 2. Refer to Separate Excitation
high followed by Test Procedure. Refer to
Voltage unstable |1. Check speed stability. collapse subsection 7.5.
either on no-load | 2. Check "STAB" setting. Refer ' —
Lo “ZorWith load ™ [ ¢ -to Load=Testing section for™ |- [* Voltage-unstable -| 1 Check:speed:stability. . ..} . .
' procedure. a ’ either on no-load 2. Check "STAB" setting. Refer to
Refer to subsection 4.6. or with load Load Testing section for
procedure. Refer to subsection
Low voltage 1. Check speed. 4.6.
on-load 2. K cqrrect check "UFRO . Low voltage 1. Check speed.
setting. Refer to subsection on-load 2 I correct check "UFRO"
4.741. setting.
Excessive 1. Check governor response. Refer to subsection 4.7.1.1.
voltage/ spe.ed _d'p Refer to generaPng ?et Excessive 1. Check govemor responses.
on load switching manual. Check "DIP" voltage/speed dip Refer to generating set
setting. Refer to subsection on load switching manual. Check "DIP"
4.7.14. setting. Refer to subsection
Sluggish 1. Check governor response. 4.7.1.4.
recovery on load Refer to generating set Sluggish 1. Check govemor response.
switching manual recovery on load Refer to generating set
switching manual. Check "DWELL"

setting. Refer to Load
Testing section 4.7.1.4.
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7.4.7 RESIDUAL VOLTAGE CHECK

This procedure is applicable to generators with either SX460
or SX440 or SX421 AVR.

With the generator set stationary remove AVR access cover
and leads X and XX from the AVR.

Start the set and measure voltage across AVR terminals 7-8 on
SX460 AVR or P2-P3 on SX440 or SX421 AVR.

Stop the set, and replace leads X and XX on the AVR terminals.|f
the measured voltage was above 5V the generator should operate
normally.

If the measured voltage was under 5V follow the proceedure
below.

Using a 12 volt d. c. battery as a supply clip leads from battery
negative to AVR terminal XX, and from battery positive through a
diode to AVR terminal X. See Fig. 10.

Important ! . A diode must be used as shown below to

“ensure the AVR is not damaged.

© avr [©
—] F2
F1
1000V
1A DIODE
(0] (0]
F
OO OO OO

12 Volt Battery

Fig. 11
if the generating set battery is used for field
flashing the generator main stator
neutral must be disconnected from earth.

Important!

Restart the set and note output voltage from main stator, which
should be approximately nominal voltage, or voltage at AVR
terminals 7 and 8 on SX460, P2-P3 on SX440 or SX421 which
should be between 170 and 250 volts.

Stop the set and unclip battery supply from terminals X and XX.
Restart the set. The generator should now operate normalily. If
no voltage build-up is obtained it can be assumed a fault exists in
either the generator or the AVR circuits. Follow the SEPARATE
EXCITATION TEST PROCEDURE to check generator windings,
rotating diodes and AVR. Refer to subsection 7.5.

7.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked
using the appropriate following section.

7.5.1 GENERATOR WINDINGS, ROTATING DIODES and
PERMANENT MAGNET GENERATOR (PMG)

7.5.2 EXCITATION CONTROL TEST. -

7.5.1 GENERATOR WINDINGS, ROTATING DIODES
and PERMANENT MAGNET GENERATOR (PMG)

The resistances quoted apply to a
standard winding. For generators having
windings or voltages other than those
specified refer to factory for details.
Ensure all disconnected leads are isolated
and free from earth.

Important !

Important! Incorrect speed setting will give

proportional error in voltage output.
CHECKING PMG
Start the set and run at rated speed. ‘

Measure the voltages at the AVR terminals P2, P3 and P4. These
should be balanced and within the following ranges:-

50Hz generators - 170-180 volts
60Hz generators - 200-216 volts

..-"Should the voltages be unbalanced stopthe set;-remove the PMG
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sheet metal cover from the non drive endbracket and disconnect”

the multipin plug in the PMG output leads. Check leads P2, P3,
P4 for continuity. Check the PMG stator resistances between
output leads. These should be balanced and within +/-10% of
2.3 ohms. If resistances are unbalanced and/orincorrect the PMG
stator must be replaced. If the voltages are balanced but low and
the PMG stator winding resistances are correct - the PMG rotor
must be replaced.

CHECKING GENERATOR WINDINGS AND
ROTATING DIODES

This procedure is carried out with leads X and XX disconnected
at the AVR or transformer control rectifier bridge and using a 12
volt d.c. supply to leads X and XX.

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. If
voltages are balanced and within +/-10% of the generator nominai
voltage, referto 7.5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be
balanced and between 170-250 volts.

If voltages at main terminals are balanced but voltage at 6, 7 and
8 are unbalanced, check continuity of leads 6, 7 and 8. Where an
isolating transformer is fitted (MX321 AVR) check transformer
windings. If faulty the transformer unit must be replaced.

If voltages are unbalanced, refer to 7.5.1.2.
7.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1% at the main terminals, it
can be assumed that all exciter windings, main windings and
main rotating diodes are in good order, and the fault is in the
AVR or transformer control. Refer to subsection 7.5.2 for test
procedure.

If voltages are balanced but low, there is a fault in the main
excitation windings or rotating diode assembly. Proceed as follows
to identify:-
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Rectifier Diodes

he diodes on the main rectifier assembly can be checked with

4 multimeter. The flexible leads connected to each diode shauld
be disconnected at the terminal end, and the forward and
reverse resistance checked. A healthy diode will indicate a very
high resistance (infinity) in the reverse direction, and a low
resistance in the forward direction. A faulty dicde will give a full
deflection reading in both directions with the test meter on the
10,000 ohms scale, ar an infinity reading in both directions.

On an electronic digital meter a healthy diode will give a low
reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The rectifier assembly is split into two plates, the positive and
negative, and the main rotor is connected across these plates.
Each plate carries 3 diodes, the negative plate carrying negative
biased diodes and the posilive plate carrying positive biased
diodes. Care must be taken to ensure that the correct polarity
diodes are fitted to each respective plate. When fitting the diodes
to the plates they must be tight enough to ensure a good
mechanical and electrical contact, but should not be
overtightened. The recommended torque tightening is 4.06 -
4.74Nm (36-42ib in}.

_3urge SUPPressor- - - - . e o e

The surge suppressor is a metal-oxide varistor connected across
the two rectifier plates to prevent high transient reverse voltages
in the field winding from damaging the diodes. This device is not
polarised and will shaw a virtually infinite reading in both directions
with an ordinary resistance meter. It defective this will be visible
by inspection, since it will normally fail ta short circuit and show
signs of disintegration. Replace if faulty.

Main Excitation Windings

If after establishing and correcting any fault on the rectitier
assembly the output is still low when separately excited, then
the main rotor, exciter stator and exciter rotor winding resistances
should be checked {see Resistance Charts), as the fault must
be in one of these windings. The exciter stator resistance is
measured across leads X and XX. The exciter rotor is connected
to six studs which also carry the diode lead terminals. The main
rotor winding is connected across the two rectifier plates. The
respective leads must be disconnected before taking the readings.

Hesistance values should be within +/-10% of the values given
in the table below:-

Q-Pulse Id TMS1078

Frame Main Exciter Stalor Exciter

Size Fotor Type 1 Type 2* Type 3™ Aotor
ucz2c 0.59 21 28 138 0.142
ucz22D 0.64 21 28 138 0.142
UC22E 0.69 20 30 155 0.156
ucezzf 0.83 20 30 155 0156
uC22aG 0.94 20 30 155 0.156
uGc27c 112 20 - . 0.156
ucz27D 1.26 20 - - 0.156
UC27E 1.34 20 - - 0.182
UG27F 152 20 - - 0.182
uc27G 1.69 20 - - 0.182
UC27H 1.82 20 - - 0.182
ucD27J 2.08 20 - - o182
UCD27K 208 20 - - 0.182

'Used with 1 phase transformer controlled 3 phase or 1 phase
Jenerators.

** Used with 3 phase transformer contralled 3 phase generators.

7.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If valtages are unbalanced, this indicates a fault an the main
stator winding or main cables to the circuit breaker. NOTE: Faults
on the stator winding or cables may also cause noticeable load
increase on the engine when excitation is applied. Disconnect
the main calbles and separate the winding leads U1-U2, U5-U§,
V1-V2, V5-VE, W1-W2, W5-WE to isolate each winding section.
{U1-L1, U2-L4 on single phase generators).

Measure each section resistance - values should be balanced
and within +/-10% of the value given below:-

AVR CONTROLLED GENERATORS

Erame SECTION RESISTANCES
Size Winding 311 | Winding 17 | winding 05 | Winding 06
ucezc 0.09 0.14 0.045 0.03
uc22D 0.065 a1 0.033 0.025
uc22E 0.05 0.075 0.028 0.02
ucazF 0.033 0.051 oola o012
uGC22G 0.028 0.043 0014 0.01
uca?e 0.03 0.044 0016 001
Lzuc27D - 0019 | 150026 .| ..i001. © 0.007
~ uczre | oo1s 0.025 0.009 0.008
UC27F 0012 0018 0.007 0.005
uG27G 0.01 0013 0.006 0.004
ucz7H 0.008 0.014 0.004 0.004
uCD27d 0.006 0.009
UCD27K 0.008 0.003

TRANSFORMER CONTROLLED GENERATORS

SECTION RESISTANCES, 3 PHASE WINDINGS

Frame
Size 380V 400V 415V 416V 460V
50Hz 50Hz 50Hz 60Hz 60Hz
uczzc 0.059 0.078 0.082 0.055 0.059
ucazp 0.054 0.056 0.057 0.049 0.054
Uc2ze 0.041 0.05 0.053 0.038 0.041
uc22rF 0.031 0.032 0.033 0.025 0.031
ucaz2g 0.022 0.026 0.028 0.021 0.022

Active 10/12/2014

Measure insulation resistance between sections and each section
to earnth.

Unbalanced or incorrect winding resistances and/or low insulation
resistances to earth indicate rewinding of the stator will be
necessary. Refer to removal and replacement of component
assemblies subsection 7.5.3.

7.5.2 EXCITATION CONTROL TEST
7.5.2.1 AVR FUNCTION TEST

All types of AVR's can be tested with this procedure:

1. Hemove exciter field leads X & XX (F1 & F2) from the AVR
terminals X & XX (F1 & F2).

2. Connect a 60W 240V household famp to AVR terminals
X & XX (F1&F2).

3. Setthe AVR VOLTS control potentiometer fully clockwise.

4. Connecta 12V, 1.0A DC supply to the exciter field leads
X & XX (F1 & F2) with X {F1} to the positive.
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5. Start the generating set and run at rated speed.

6. Check that the generator output voltage is within +/-10% of
rated voltage.

Voltages at AVR terminals 7-8 on SX460 AVR or P2-P3 on SX440
or SX421 AVR should be between 170 and 250 voits. If the
generator output voltage is correct but the voltage on 7-8 (or P2-
P3) is low, check auxiliary leads and connections to main
terminals.

Voltages at P2, P3, P4 terminals on MX341 and MX321 should
be as givenin 7.5.1.

The lamp connected across X-XX should glow. In the case of the
SX460, SX440 and SX421 AVRs the lamp should glow
continuously. In the case of the MX341 and MX321 AVRs the
lamp should glow for approximately 8 secs. and then turn off.
Failure to turn off indicates faulty protection circuit and the AVR
should be replaced. Turning the "VOLTS" control potentiometer
fully anti-clockwise should turn off the lamp with all AVR types.

Should the lamp fail to light the AVR is faulty and should be
- replaced. - .

After this test turn VOLTS control
potentiometer fully anti-clockwise.

Important!

7.5.2.2 TRANSFORMER CONTROL

The transformer rectifier unit can only be checked by continuity,
resistance checks and insulation resistance measurement.
1

Two phase transformer

Separate primary leads T1-T2-T3-T4 and secondary leads
10-11. Examine windings for damage. Measure resistances
across T1-T3and T2-T4. These will be a low value but should be
balanced. Check that there is resistance in the order of 8 ohms
between leads 10 and 11. Check insulation resistance of each
winding section to earth and to other winding sections.

Low insulation resistance, unbalanced primary resistance, open
or short circuited winding sections, indicates the transformer unit
should be replaced.

Three phase transformer

Separate primary leads T1-T2-T3 and secondary leads 6-7-8 and
10-11-12.

Examine windings for damage. Measure resistances across T1-
T2, T2-T3, T3-T1. These will be low but should be balanced.
Check that resistances are balanced across 6-10, 7-11 and
8-12 and in the order of 18 ohms.

Check insulation resistance of each winding section to earth and
to other winding sections.

Low insulation resistance, unbalanced primary or secondary
winding resistances, open or short circuited winding sections
indicates the transformer unit should be replaced.

Rectifier units - Three phase and single phase

With the leads 10-11-12-X and XX removed from the rectifier
unit (lead 12 is not fitted on single phase transformer rectifier
units), check forward and reverse resistances between terminals
10-X, 11-X, 12-X, 10-XX, 11-XX and 12-XX with a multimeter.

A low forward resistance and high reverse resistance should be
read between each pair of terminals. I this is not the case the
unit is faulty and should be replaced.

28

7.5.3 REMOVAL AND REPLACEMENT OF
COMPONENT ASSEMBLIES
METRIC THREADS ARE USED THROUGHOUT

Caution !

When lifting single bearing generators,
care is needed to ensure the generator
frame is kept in the horizontal plane.

The rotor is free to move in the frame and
can slide out if not correctly lifted.
Incorrect lifting can cause serious
personal injury.

7.5.3.1 REMOVAL OF PERMANENT MAGNET
GENERATOR (PMG)

1.

4.

Important!

Tap the stator out of the—4"s;-)‘igo't§ and withdraw. The highly

Remove 4 screws holding the sheet metal cylindrical cover at
the non-drive end and remove the cover.

Disconnect the in line connector from the PMG stator (3 wires
go to this connector). It may be necessary to cut off the nylon
cable tie first.

Remove the 4 threaded pillars and clamps holding the PMG
stator onto the end bracket.

magnetic rotor will attract the stator. Take care to avoid contact
which may damage the windings.

Remove the bolt in the centre from the rotor shaft and pull off
the rotor. It may be necessary to gently tap the rotor away.
Take care to tap gently and evenly - the rotor has ceramic
magnets which are easily broken by shock.

The rotor assembly must not be dismantled.

Replacement is a reversal of the above procedure.

7.5.3.2 REMOVAL OF BEARINGS

Important !

Position the main rotor so that a full pole
face of the main rotor core is at the
bottom of the stator bore.

NOTE: Removal of the bearings may be effected either after the
rotor assembly has been removed OR more simply by removal
of endbracket(s). Referto 7.5.3.3. and 7.5.3.4.

The bearings are pre-packed with grease and sealed for life.

The bearing(s) are a press fit and can be removed from the shaft
with 3 leg or 2 leg manual or hydraulic bearing pulters.

SINGLE BEARING ONLY: Before trying to pull off the bearing
remove the small circlip retaining it.

When fitting new bearings use a bearing heater to expand the
bearing before fitting to the shaft. Tap the bearing into place
ensuring that it contacts the shoulder on the shaft.

Refit the retaining circlip on single bearing generators.

7.5.3.3 REMOVAL OF ENDBRACKET AND EXCITER
STATOR

1.

2.

Active 10/12/2014

Remove exciter leads X+, XX- at the AVR.

Slacken 4 bolts (2 each side) situated on horizontal centre
line holding the terminal box. '

Remove 2 bolts holding lifting lug, at the non-drive end, and
remove lug.
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4. Remove sheet metal cylindrical cover (4 screws) over -

PMG (it fitted)

or
Remove shallow sheet metal cover (4 screws) at the non-
drive end.

5. Ease up the terminal box and support clear of the non-
drive endbracket. :

6. Remove 6 bolts holding the non-drive endbracket to the
stator bar assembly. The endbracket is now ready for
removal.

7. Replace the lifting lug onto the endbracket and sling the
endbracket on a hoist to facilitate lifting.

8. Tap the endbracket around its perimeter to release from
the generator. The endbracket and exciter stator will come
away as a single assembly.

9. Remove the 4 screws holding the exciter stator to the
endbracket and gently tap the exciter stator to release it.
Replacement is a reversal of the above procedure.

7.5.3.4 REMOVAL OF THE ROTOR ASSEMBLY

Remove the permanent magnet generator. Refer to 7.5.3.1

or

Remove the four screws holding the sheet metal cover at the
non drive end and remove cover.

With the PMG rotor removed single
bearing generator rotors are free to move
in the frame. Ensure frame is kept in the
horizontal plane when lifting.

Caution !

TWO BEARING GENERATORS

1. Remove 2 screws holding the sheet metal cover around
the adaptor at the drive end and remove the cover.

2. Remove the bolts holding the adaptor to the endbracket
at the drive end.

3. Tap off the adaptor. It may be preferred to sling the adaptor
first depending on its size and weight.

4. Remove the screens and louvres (if fitted) at each side on the
drive end.

Now ensure that the rotor is positioned with a full pole face at the
bottom centre line. This is to avoid damage to the bearing exciter,
or rotor winding, by limiting the possible rotor downward
movement to the air gap length.

5. Remove 6 bolts holding drive endbracket onto adaptor ring
DE. The boltheads face towards the non-drive end. The
top bolt passes through the centre of the lifting lug.

6. Tap the drive endbracket away from the adaptor ring DE
and withdraw the endbracket.

7. Ensure the rotor is supported at the drive end on a sling.

8. Tap the rotor from the non-drive end to push the bearing clear
of the endbracket and its position within an 'O’ ring.

9. Continue to push the rotor out of the stator bore, gradually
working the sling along the rotor as it is withdrawn, to ensure
that it is fully supported all the time.

premee | eeeagee u e

29
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SINGLE BEARING GENERATORS

1. Remove the screws, screens and louvres (if fitted) at each
side on drive end adaptor.

2. UCI224, UCI274,UCM224, UCM274, UCD274 Only

Remove 6 bolts holding the adaptor at the drive end.
It may be preferred to sling the adaptor on a hoist.
The bolt heads face towards the non-drive end. The
top bolt passes through the centre of the lifting lug.

2a. UCD224 Only

Remove 6 bolts holding the adaptor at the drive end.
It may be preferred to sling the adaptor on a hoist.

3. UCI224, UCI274, UCM224, UCM274, UCD274 Only
Tap the adaptor away from stator bar adaptor ring.
3a. UCD224 Only
Tap the adaptor away from stator bar assembly.

ALL SINGLE BEARING GENERATORS

4. Ensure the rotor is 'supported-at drive end 6n a sfing.

5. Tap the rotor from the non-drive end to push the bearing
clear of the endbracket and its position within an ‘O’ ring.

6. Continue to push the rotor out of the stator bore, gradually
working the sling along the rotor as it is withdrawn, to ensure
that it is fully supported at all times.

Replacement of rotor assemblies is a reversal of the procedures
above.

Before commencing re-assembly, components should be checked
for damage and bearing(s) examined for loss of grease.

Fitting of new bearing(s) is recommended during major overhaul.

Before replacement of a single bearing rotor assembly, check
that the drive discs are not damaged, cracked or showing other
signs of fatigue. Also check that the holes in the discs for drive
fixing screws are not elongated.

Damaged or worn components must be replaced.

When major components have been
replaced, ensure that all covers and
guards are securely fitted, before the

Caution !

generator is put into service.

7.6 RETURNING TO SERVICE

After rectification of any faults found, remove all test connections
and reconnect all control system leads.

Restart the set and adjust VOLTS control potentiometer on AVR
controtled generators by slowly turning clockwise until rated
voltage is obtained.

Refit all terminal box covers/access covers and reconnect heater
supply.

Failure torefit all guards, access covers
and terminal box covers can result in
personal injury of death.

Caution !
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SECTION 8
SPARES AND AFTER SALES SERVICE

8.1 RECOMMENDED SPARES

Service parts are conveniently packaged for easy identification.
Genuine parts may be recognised by the Nupart name.

We recommend the following for Service and Maintenance. In
critical applications a set of these service spares should be held
with the generator.

AVR Controlled Generators

1. Diode Set (6 diodes with surge suppressor) RSK 2001

2. AVR SX440 ' E000 24030

AVR SX460 E000 24602

AVR §X421 E000 24210

AVR MX321 E000 23212

AVR MX341 E000 23410

3. Non drive end Bearing uc22 051 01032

o o o . uczr o051 01049
4. ~Drivé end Bearing - ue22 051 01044 R

ucaz7 051 01050

Transformer Controlled Generators (UC22 Only)

1. Diode Set (6 diodes with surge suppressor) RSK 2001

2. Diode Assembly E000 22006
3. Non drive end Bearing uc22 051 01032
4. Drive end Bearing uc22 051 01044

When ordering parts the machine serial number or machine
identity number and type should be quoted, together with the
part description. For location of these numbers see paragraph
1.3.

Orders and enquiries for parts should be addressed to:

Newage International Limited
Nupart Department

PO Box 17, Barnack Road
STAMFORD

Lincolnshire

PE9 2NB

ENGLAND

Telephone: 44 (0} 1780 484000
417

Fax: 44 {0) 1780 766074

Or any of our subsidiary companies listed on the back cover.

8.2 AFTER SALES SERVICE

A tull technical advice and on-site service facility is available from
our Service Department at Stamford or through our Subsidiary
Companies. A repair facility is also available at our Stamford
Works.

30
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PARTS LIST
TYPICAL SINGLE BEARING GENERATOR
Plate Ref. Description Plate Ref. Description
1 Stator 25 Main Rectifier Assembly - Reverse
2 Rotor 26 Varistor
3 Exciter Rotor 27 Diode - Forward Polarity
4 Exciter Stator 28 Diode - Reverse Polarity
5 N.D.E. Bracket 29 Lifting Lug - D.E.
6 CoverN.D.E. 30 Lifting Lug - N.D.E.
7 Bearing '‘O' Ring N.D.E. 31 Frame to Endbracket Adaptor Ring
8 - BearingN.D.E. 32 Main Terminal Panel
9 Bearing Circlip N.D.E. 33 Terminal Link
10 D.E. Bracket/Engine Adaptor 34 Edging Strip
11 D.E. Screen 35 Fan
12 Coupling Disc 36 Foot Mounting Spacer
13 Coupling Bolt 37 Cap Screw
14 Foot 38 AVR Access Cover
15 Frame Cover Bottom 39 AVR Anti-Vibration Mounting Assembly
16 Frame Cover Top 40 Auxiliary Terminal Assembly
17 Air Inlet Cover
18 Terminal Box Lid I
19 Endpanel D.E. ?
20 Endpanel N.D.E.
21 AVR )
22 Side Panel
23 AVR Mounting Bracket
24 Main Rectifier Assembly - Forward

Q-Pulse Id TMS1078

N.D.E.
D.E.
PMG
AVR

Non Drive End

Drive End

Permanent Magnet Generator
Automatic Voltage Regulator

Active 10/12/2014
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Fig. 11.
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PARTS LIST
TYPICAL TWO BEARING GENERATOR
|
Plate Ref. Description Plate Ref. Description
1 Stator 25 Main Rectifier Assembly - Reverse
2 Rotor 26 Varistor
3 Exciter Rotor 27 Diode - Forward Polarity
4 Exciter Stator 28 Diode - Reverse Polarity
5 N.D.E. Bracket 29 Lifting Lug - D.E.
6 Cover N.D.E. 30 Lifting Lug - N.D.E. _
7 Bearing 'O' Ring N.D.E. 31 Frame to Endbracket Adaptor Ring
8 BearingN.D.E. 32 Main Terminal Panel
9 Bearing Wave Washer D.E. 33 Terminal Link
10 D.E. Bracket 34 Edging Strip
11 D.E. Screen 35 Fan
12 Bearing D.E. 36 Foot Mounting Spacer
14 Foot 37 Cap Screw
15 Frame Cover Bottom 38 AVR Access Cover
16 Frame Cover Top 39 AVR Anti-Vibration Mount
17 Air Inlet Cover 40 Auxiliary Terminal Assembly
18 Terminal Box Lid 42 PMG Exciter Rotor
19 Endpanel D.E. 43 PMG Exciter Stator
20 Endpanel N.D.E. 44 PMG Bolt
21 AVR 45 PMG Pillar
22 Side Panel 46 PMG Clamp
23 AVR Mounting Bracket 47 PMG Dowel
24 Main Rectifier Assembly - Forward f

N.D.E.
D.E.
PMG
AVR

Non Drive End

Drive End

Permanent Magnet Generator
Automatic Voltage Regulator
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L
TYPICAL TWO BEARING (SERIES 5) GEP;JERATOR

Plate Ref. Description Plate Ref. Description
Stator 25 Main Rectifier Assembly - Reverse
Rotor 26 Varistor
Exciter Rotor 27 Diode - Forward Polarity
Exciter Stator 28 Diode - Reverse Polarity
N.D.E. Bracket 29 Lifting Lug - D.E.

CoverN.D.E. 30 Lifting Lug - N.D.E.
Bearing 'O' Ring N.D.E. 31 Frame to Endbracket Adaptor Ring
Bearing N.D.E. 32 Main Terminal Panel
Bearing Wave Washer D.E. 33 Terminal Link
D.E. Bracket 34 Edging Strip
D.E. Screen 35 Fan
Bearing D.E. 36 Foot Mounting Spacer
37 Cap Screw
Foot ik

[N LT NG TR A T o J Qi G G G G G I G W §
EON 00OV NPRRON2OOXNDIOAWLN =

Frame Cover Bottom
Frame Cover Top

Air Inlet Cover
Terminal Box Lid
Endpanel D.E.
EndpanelN.D.E.
Series 5 Control Gear
Side Panel

Main Rectifier Assembly - Forward

P
|
i
i’!

j

N.D.E.
D.E.

Non Drive End
Drive End

Active 10/12/2014
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Fig. 14. :
ROTATING RECTIFIER ASSEMBLY

iy

' Plate Ref. Description Qty
~

'_1_{;— Exciter Rotor Leads 1 Hub 1
-4 ] 2 Fin 2
Vo 3 Diode {fwd) 3
o 7 4 Diode (rev) 3
Diode Leads & Exciter Rotor r r[ ’% 5 Hx. Screw 6
Leads fitted as shown on assembly 37 6 Hx. Nut 6
i 7 Pl. Washer 8
r 8 SC. UWasher 8
F4 9 Varistor 1
it : 10 Hx. Screw 2

L{\ Diode Lead Assembly

Scrap Section A-A ' ) NOTES:

", Fitting of Diodes.
i
1. Underside of diodes to be smeared with Midland Silicone
<+ 'Heat Sink’ compound type MS2623. This compound
, must not be applied to the diode threads.

8¢

2. Diodes to be tightened to a torque of 2.03 - 2.37 Nm.

-3. For Nupart rectifier service kit see page 28.
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This manual is available in the following languages on request:
English, French, German, italian and Spanish.

Denne manual er til rAdighed pa felgende sprog: engelsk, fransk, tysk, italiensk og spansk.

Denne handbcken er tilgiengelig pa de felgende sprakene: engelsk, fransk, tysk, italiensk og spansk.

Sur simple demande, ce manuel vous sera fourni dans |'une des langues suivantes: anglais, frangais, allemand, italien,
espagnol.

Dieses Handbuch ist aufl Anfrage in den folgenden Sprachen erhélilich: Englisch, Franzdsisch, Deutsch, Halienisch, Spanisch,

Deze handleiding is op verzoek leverbaar in de volgende talen: Engels, Frans, Duits, Italiaans, Spaans.

Este manual pode também ser oblido nas sequintes linguas: inglés, francés, alemao, italiano e espanhol,

Tama késikirja on saatavissa pyynnostd seuraavilla kielilld: Englanti, ranska, saksa, talia, espanja.

I presente manuale & disponibile, su richiesta, nelle seguenti lingue: inglese, francese, tedesco, italiano e spagnolo.

Este manual también puede solicitarse en los siguientes idiomas: inglés, {rances, aleman, itatiano e espanol.

AUTO TO EYXEIPIBIO 0dNYIwY XpRoewg SiatiBetal aTig akdhouBeg YAWOOES kaTaruv ATRoEv: AyyAd, FMQAAKG
Mepupavikg, ITaAlkd, lonavika.

40
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A.C. GENERATOR WARRANTY

VARRANTY PERIOD

A.C. Generators

In respect of a.c. generators the Warranty Period is eighteen months from the date when the
goods have been notified as ready for despatch by N.I. or twelve months from the date of first
commissioning (whichever is the shorter period).

DEFECTS AFTER DELIVERY

We will make good by repair or, at our option, by the supply of a replacement, any fauit which
under proper use appears in the goods within the period specified on Clause 12, and is found
on examination by us to be solely due to defective material and workmanship; provided that the
defective part is promptly returned, carriage paid, with all identification numbers and marks
intact, or our works or, if appropriate to the Dealer who supplied the goods.

Any part repaired or replaced, under warranty, will be returned by N.I. free of charge (via sea
freight if outside the UK).

We shall not be liable for any expenses which may be incurred in removing or replacing any part

sent to us for inspection or in fitting any replacement supplied by us. We shall be under no

iability for.defects in any goods which have not been properly instailed in accordance with N.1. .
récommended installation practices'as detdiledini the piiblications 'N.I. Installation, Servicé'and™ T
Maintenance Manual' and 'N.I. Application Guidelines', or which have been improperly stored

or which have been repaired, adjusted or altered by any person except ourselves or our authorised

agents, or in any second-hand goods, proprietary articles or goods not of our own manufacture

although supplied by us, such articles and goods being covered by the warranty (if any) given

by the separate manufacturers.

Any claim under this clause must contain fully particulars of the alleged defect, the description
of the goods, the date of purchase, and the name and address of the Vendor, the Serial Number
(as shown on the manufacturers identification plate) or for Spares the order reference under
which the goods were supplied.

Our judgement in all cases of claims shall be final and conclusive and the claimant shall accept
our decision on all questions as to defects and the exchange of a part or parts.

Our liability shall be fuily discharged by either repair or replacement as above, and in any event
shall not exceed the current list price of the defective goods.

Our liability under this clause shall be in fieu of any warranty or condition implied by law as to the
juality or fitness for any particular purpose of the goods, and save as expressly provided in this
:lause we shall not be under any liability, whether in contract, tort or otherwise, in respect of

defects in goods delivered or for any injury, damages or loss resulting from such defects or from

any work undone in connection therewith.

MACHINE SERIAL NUMBER
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NEWAGE INTERNATIONAL LIMITED

REGISTERED OFFICE AND ADDRESS:
PO BOX 17

BARNACK ROAD

STAMFORD

LINCOLNSHIRE

PE9 2NB ENGLAND

Telephone: 44 (0) 1780 484000

Fax: 44 (0) 1780 484100
Web site:  www.newagestamford.com

SUBSIDIARY COMPANIES

1 AUSTRALIA: NEWAGE ENGINEERS PTY. LIMITED 7 NORWAY: NEWAGE NORGE A/S
PO Box 6027, Baulkham Hills Business Centre, Jkem Naenngspark, Kabeigt. 5
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-~gcomplex-motion—control; water.treatment, - ~~ .

/ GE Fanuc Automation
- Series 9030 PLCs

-
The Series 90™-30'PLCs are a family of

controllérs;‘l'/([,) systems and specialty
moduIeS designed to meet the demand for
versatile industrial solutions. With its
single overall control architecture, the
Series 90-30 has been the PLC of record in
over 200,000 applications, such as high-

speed packaging, material handling,

continuous emissions monitoring, mining,

food processing, elevator control,

injection molding and many more.

Thanks to its modular design, the Series 30-30 offers unmatched versatility. Configure just the system you need, saving critical
space and reducing cost.

With over 100 1/0 modules, the Series 90-30 PLC can be adapted to a wide range of applications.

« Digital interfaces for push buttons, switches, proximity sensors, relays, contactors and many other devices
* Analog modules with varying degrees of resolution for flow, temperature or pressure applications

* Direct connect wiring or remote termination

* Local or remote I/0 systems

Series 90-30 Ethernet communications provide a real-time link between the plant floor and the boardroom. You can begin with an
Ethernet-enabled CPU, or at a later date, choose from our selection of rack-mounted Ethernet modules. The Series 90-30_Ethernet

module supports both SRTP and Modbus TCP/IP application protocols. //;;,’:Z::-:"‘:‘"“‘“:\\\
- /,.,--—'- — ",
The scaleable processing power in the Series 90-30 CPU creates a clear upgrade path. Create the syst 'émfthats ideal today; “While \ \

leaving open the option of creating a more powerful system tomorrow — without having to change your'ﬁfphcatron software. ,/~-—'~7-.—-.\\
S s A d . N
Motion control integrated into the Series 90-30 fosters high performance point-to-point applrc{tlons C T ~

A variety of Series 90-30 field bus interfaces enables distributed contro! and/or |/Q. Cheose from Ethernet EGD, Profrbus DP""' . - .
Genius®, DeviceNet™ and Interbus-S™ modules. Field Bus interface modules are easy, to |r}stall and qurck to confrgure R?Iug' hem ' "//"N‘\ ;i

into an existing system or design a new system around them. / ;o= . //\ / /\
I b/ /

/ l
Ease of programming is a strong suit of the Series 30-30. Choose the programmmg/eoptlons that meetfyour needs Wmdows based
1EC programming, advanced C or State Logic®. Floating point math, P1D, indirect addressrng, array moves and sequencmg aFE\]USt a

few of the over 200 instructions available. t ¢ J/ i . \ S A 8

"‘ i /1 R / ',._,— --\._\
The Series 90-30 stands out among small controls for offering redundancy optrons The Serles 90 30'is the Iow “Cost soluﬁgn for //) /:
high availability applications, with redundant CPUs and power supplies. ; i ,"\ \ \.w.-»ﬂ ’/ .

. ot

Easy trouble shooting and machine setup using a handheld PDA. CIMPLICITY‘} Ma‘chme Edmon Logic Developer PDA software’ // ’/-——\;I

allows you to interface a Palm® handheld device to your Series 90-30 controller. Wrth Logrc Developer PDA you- can: 5 / sy
monitor/change data, view diagnostics, force GN/OFF, and configure machine setup — saving you trme and mcreasmg producnvrty {

. ] N i ’ . ’

I3 / .» 1

' . . N -
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GFL-002
Warnings, Cautions, and Notes
as Used in this Publication

Warning

Warning notices are used in this publication to emphasize that hazardous voltages,
currents, temperatures, or other conditions that could cause personal injury exist in this
equipment or may be associated with its use.

In situations where inattention could cause either personal injury or damage to
equipment, a Warning notice is used.

|. Caution | - o _ % ,

Caution notices are used where equipment might be damaged if care is not taken.

Note

Notes merely call attention to information that is especially significant to understanding and
operating the equipment.

This document is based on information available at the time of its publication. While efforts
have been made to be accurate, the information contained herein does not purport to cover all
details or variations in hardware or software, nor to provide for every possible contingency in
connection with installation, operation, or maintenance. Features may be described herein
which are not present in all hardware and software systems. GE Fanuc Automation assumes no
obligation of notice to holders of this document with respect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or
usefulness of the information contained herein. No warranties of merchantability or fitness for '

purpose shall apply.

The following are trademarks of GE Fanuc Automation North America, Inc.

Alarm Master Field Control Modelmaster Series 90

CIMPLICITY GEnet Motion Mate Series One

CIMPLICITY Control Genius PowerMotion Series Six

CIMPLICITY PowerTRAC  Genius PowerTRAC  ProLoop Series Three !
CIMPLICITY 90-ADS Helpmate PROMACRO YuMaster .
CIMSTAR Logicmaster Series Five Workmaster '

©Copyright 1998—2002 GE Fanuc Automation North America, Inc.
All Rights Reserved.
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RFI Standards

The Series 90-30 PLC and its associated modules have been tested and found to meet or exceed the
requirements of FCC Rule, Part 15, Subpart J. The Federal Communications Commission (FCC)
requires the following note to be published according to FCC guidelines.

NOTE

This equipment generates, uses, and can radiate radio frequency energy and if not installed in
accordance with this instruction manual, may cause harmful interference to radio communications.
It has been tested and found to comply with the limits for a Class A digital device pursuant to Part
15 of the FCC Rules, which are designed to provide reasonable protection against harmful

- interference when operated .in:a-commercial environment. Operation of this equipment in-a i TR
residential area is likely to cause harmful interference, in which case the user will be required to
correct the interference at his own expense.

The following note is required to be published by the Canadian Department of Communications.

NOTE

This digital apparatus does not exceed the Class A limits for radio noise emissions from digital
apparatus set out in the radio interference regulations of the Canadian Department of
Communications.

The following statements are required to appear in the Series 90_-30 Installation Manual and the
Series 90_-30 I/0 Specifications Manual for Class [ Div 2 Hazardous Locations.

1. EQUIPMENT LABELED WITH REFERENCE TO CLASS [, GROUPS A, B, C, and D,
DIV.2 HAZARDOUS LOCATIONS IS SUITABLE FOR USE IN CLASS I, DIVISION 2,
GROUPS A, B, C, D OR NON-HAZARDOUS LOCATIONS ONLY.

2. WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY
IMPAIR SUITABILITY FOR CLASS I, DIVISION 2:

3. WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT UNLESS
POWER HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE
NON-HAZARDOUS.

4. ALL UNUSED SLOTS IN ALL BASEPLATES MUST BE POPULATED WITH FILLER
MODULES, 1C693ACC310, OR EQUIVALENT.

GFK-0356Q i
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Preface

This manual describes the GE Fanuc Series 90-30 Programmable Logic Controller (PLC). It
contains a description of hardware components and provides basic hardware installation
procedures. The Series 90-30 PLC is a member of the Series 90_ family of Programmable Logic
Controllers from GE Fanuc.

For a list of product standards, refer to data sheet GFK-0867B or later, GE Fanuc Approvals,

Standards, General Specifications which lists all of the standards for GE Fanuc products.

Installation instructions in this manual are provided for installations that do not require special
"procedures for noisy or hazardous environments. For installations that must conform to more

stringent requirements (such as CE Mark), see GFK-1179, Installation Requirements for

Conformance t6-Standards. R o e e S e oEEST

What’s New in This Manual

#  Added the model 374 CPU, which supports connection to an Ethernet network through two
built-in 10BaseT/100BaseTx auto-negotiating full-duplex Ethernet ports. Models 364 (release
9.10 and later) and 374 are the only Series 90-30 CPUs that support Ethernet Global Data.
Note that the CPU374 is supported only by the Windows®-based programmers.

m  Other corrections and clarifications as necessary.

" Related Publications

GFK-0356Q

Q-Pulse Id TMS1078

For more information on Series 90-30 products, refer to these publications. (For a publication to
product catalog number cross-reference refer to Appendix G):

GFK-0255 - Series 90™ PCM and Support Software User’s Manual

GFK-0256 - MegaBasic™ Programming Reference Manual ' .
GFK-0293 - Series 90™ -30 High Speed Counter User’s Manual

GFK-0401 - Workmaster® II PLC Programming Unit Guide to Operation

GFK-0402 - Series 90™ -30 and 90-20 PLC Hand-Held Programmer User’s Manual

GFK-0412 - Genius® Communications Module User’s Manual

GFK-0466 - Logicmaster 90™ Series 90™ -30/20/Micro Programming Software User’s Manual

GFK-0467 - Series 90™ -30/20/Micro Programmable Controllers Reference Manual !
GFK-0487 - Series 90™ PCM Development Software (PCOP) User’s Manual

GFK-0499 - CIMPLICITY® 90-ADS Alphanumeric Display System User’s Manual
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Preface @

GFK-0582 - Series 90™ PLC Serial Communications User’s Manual

GFK-0631 - Series 90™ -30 /O LINK Interface User’s Manual

GFK-0641 - CIMPLICITY® 90-ADS Alphanumeric Display System Reference Manual

GFK-0664 - Series 90™-30 PLC Axis Positioning Module Programmer’s Manual

GFK-0685 - Series 90™ Programmable Controllers Flow Computer User’s Manual

GFK-0695 - Series 90™-30 Enhanced Genius) Communications Module User’s Manual

GFK-0726 - Series 90™-30 PLC State Logic Processor User’s Guide

GFK-0732 - Series 90™-30 PLC ECLiPS User’s Manual

GFK-0747 - Series 90™-30 PLC OnTOP User’s Guide

GFK-0750 - OnTop for Series 90™-30 (State Logic) Program User’s Manual %
GFK-0781 - Moﬁ(;n Matem APM360 for Series §0+M-30 PmLC Fo]lower.]\'r{ode User’s Manual ' '
GFK-0823 - Series 90™ -30 1/O LINK Master Module User’s Manual

GFK-0828 - Series 90™ -30 Diagnostic System User’s Manual

GFK-0840 - Motion Mate™ APM300 for Series 90™ -30 PLC Standard Mode User’s Manual
GFK-0867 - GE Fanuc Product Agency Approvals, Standards, General Specifications

GFK-0898 - Series 90™ -30 PLC /O Module Specifications

GFK-1028 - Series 90™ -30 I/O Processor Module User’s Manual

GFK-1034 - Series 90™ -30 Genius® Bus Controller User’s Manual

GFK-1037 - Series 90™ -30 FIP Remote I/O Scanner User’s Manual

GFK-1056 - Series 90™ -30 State Logic Control System User’s Manual

GFK-1186 - TCP/IP Ethernet Communications for the Series 90_-30 PLC Station Manager Manual
GFK-1179 - Series 90™ PLC Installation Requirements for Conformance to Standards |
GFK-1464 - Motion Mate DSM302 for Series 90™-30 PLCs User’s Manual

GFK-1466 - Temperature Control Module for the Series 90™-30 PLC User’s Manual

GFK-1541 - TCP/IP Ethemet Communications for the Series 90™ PLC User’s Manual

vi Series 90™-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q
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Overview of the Series 90-30 PLC

The Series 90™-30 Programmable Logic Controller (PLC) is a member of the GE Fanuc Series 90
PLC family.

-. . The Basic-Parts of a Series-90-30.PLC .. s

GFK-03560
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The Series 90-30 PLC is very versatile because (1) it is programmable, and (2) it is assembled from
a wide variety of modular, plug-together components. Therefore, by choosing the correct
components and developing an appropriate program, the PLC can be used for an almost unlimited
variety of applications. Although there are many choices of individual hardware components to use
in a system, there are just a few basic categories. Each of these component categories is covered in
detail in a separate chapter in this manuat. They are introduced in this chapter so you can see how
they fit together:

Baseplates

Power Supplies

CPUs

1/0 Modules

Option Modules

Cables

Baseplates

The baseplates are the foundation of the PLC system because most other cornponents mount on
them. As a basic minimum, every system has at least one baseplate, which usually contains the
CPU (in which case, it is referred to as “the CPU Baseplate™). Many systems require more modules
than can be mounted on one baseplate, so there are also Expansion and Remote baseplates that
connect together. The three categories of baseplates, CPU, Expansion, and Remote, are available in
two sizes, 5-slot and 10-slot, named according to the number of modules they can hold.

Power Supply Modules

Every baseplate must have its own power supply. The power supply always mounts ina
baseplate’s left-most slot. There are several power supply models available to meet a variety of
requirements.
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CPUs

The CPU is the manager of the PLC. Every PLC systern must have one. A CPU uses the
instructions in its firmware and application program to direct the PLC’s operation and to monitor
the system to make sure there are no basic faults. Some Series 90-30 CPUs are built into
baseplates, but most are contained in plug-in modules. In some cases, the CPU resides ina
Perscnal Computer using a Personal Computer Interface Card that interfaces to Series 20-30 Input,
Output, and Option modules.

Input and Output (I/0) Modules

These modules enable the PLC to interface with input and output field devices such as switches,
sensors, relays, and solenoids. They are available in both discrete and analog types.

Option Modules

. These modules extend the capability.of the PLC-beyond the basic functions. These-provide such - ..
things as communications and networking options, motion control, high speed counting,
temperature control, interfacing to operator interface stations, etc.

Cables

These connect the PLC components together or to other systems. Many standard prefabricated
cables are available from GE Fanuc. They are primarily used to:

B Interconnect baseplates

®  Connect a programmer to the CPU or (o an option module

B Connect option modules to field devices or other systems,

Assembling a Basic Series 90-30 PLC System
!

Let’s assemble, on paper, a basic system using the following components:
B Baseplate
® Power Supply module
B  CPU module
B Some /O modules
We'll start with the 'baseplate. To keep it simple, we’ll use a 5-slot size. Note that a 5-slot
baseplate actually has six slots, but the power supply slot is not numbered. Note also, that this

baseplate has a CPU slot, which is slot number 1, and it has an expansion connector on the right
end, which is used for connecting to another baseplate if the system has more than one baseplate.

1-2 Series 90-30 PLC Instailation and Hardware Manual — August 2002 GFK-0356Q
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Figure 1-1. Five-Slot CPU Baseplate

CPU Slot (Slot 1)

/O Bus
Expansion
Connector

Next, we’ll add a power supply module. It mounts in the unnumbered slot on the left end of the

--baseplate:~This slot has a unique-connector that will only fit a power supply module.

Figure 1-2. Power Supply Module

Chapter 1 Overview of the Series 90-30 PLC
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Then add a CPU module. A CPU module can only mount in baseplate slot 1, next to the power
supply. Slot 1 has a unique connector that will only fit CPU or special Option modules.

CPUII

Figure 1-3. CPU Module

To finish, we will add some I/O modules to baseplate slots 2 through 5.

A123438878
F
812143878

L

Figure 1-4. /O Module
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Figure 1-5. Assembling the System
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When assembled, the system will look like this:

=

A1234887 At1234587 At12343878, | A12345878
B12345870 | B12345678 | B12345678 | B12343878

L |

/

An assembly of baseplate and modules such as this one is called a “Rack.”

What else would be needed to make this basic system functional?

To make this basic system functional, you would need:
B Mounting. Safe, secure mounting for the PLC in a protective enclosure.

B  Wiring. This includes properly installed incoming power to the power supply, as well as
wiring from the I/O modules to field devices such as switches, sensors, solenoids, relays, etc.

@ Program. An application program for the PLC to run. This is developed with GE Fanuc PLC
programming software.

What if the application requires more than five modules?

You could use a 10-slot baseplate, shown in the next picture:

---------------
..........................................................................

T T T T T T T T '1/4

/O Bus Expansion Connector

Figure 1-7. Ten-Slot Rack
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What if the application requires more than ten modules?

You can add one or more Expansion or Remote racks to this system. Some CPUs can support up to
seven additional racks. If you added seven additional 10-slot racks, you could have 70 more
modules.

Racks are interconnected in a “daisy-chain” cabling arrangement. This interconnection system is
called the “I/O Expansion Bus.” The connections are made from one baseplate’s /O Bus
Expansion Connector (shown in the figure above) to the next one’s. The 1/O Bus Expansion
Cables, shown below, have a double connector on one end to facilitate these connections.

Female Connector

g ¢

Male Connector Male Connector

Figure 1-8. /O Bus Expansion Cable

GFK-03560 Chapter 1 Overview of the Series 90-30 PLC 1-7
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The next figure shows a system that has a CPU baseplate, one Expansion rack and three Remote
racks. Notice that the last rack, the one at the end of the 1/O Expansion Bus, must be terminated.
A convenient way of terminating the bus is with an IC693ACC307 1/O Bus Terminator Plug, as

shown.

CPLI BASEPIL ATE

BASg:EATE [ ﬂ «
T

coO

-

EXPANSION
BASEPLATE
XP ASEPLATI

MAXIMUM DISTANCE H « {I]
FROM CPU = 50 FEET D

REMOTE

BASEPLATE :] D

+

REMOTE

BASEPLATE I:
1

1t

REMOTE
BASEPLATE

I VO BUS
MAXIMUM DISTANCE ] D ] ‘ TERMINATOR

FROM CPU =700 FEET PLUG
(213 METERS) 1IC693ACC307

Figure 1-9. Connecting Expansion and Remote Baseplates

What is the Difference Between Expansion and Remote baseplates?

The main factor to consider is distance. How far will the baseplate be from the CPU baseplate? If
the cabling distance from the CPU baseplate is 50 feet (15 meters) or less, use an Expansion
baseplate. The Expansion baseplate is preferable because of its higher communication speed with
the CPU baseplate. However, if a baseplate must be located where it requires a cabling distance
from the CPU rack in excess of 50 feet, an Expansion baseplate will not work - a Remote baseplate
must be used. The limit for a Remote baseplate is a cabling distance of 700 feet (213 meters) from
the CPU baseplate to the farthest Remote baseplate.

1-8 Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q
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What if | need to cover more than 700 feet (213 meters)?

You can cover much greater distances by using Series 90-30 communications option modules. For
example, Genius Bus Controller Modules (GBC) can communicate at distances up to 7,500 feet

(2,286 meters) over a shielded twisted-pair cable, as shown in Example 1 below. Or, serial

communications with Communications Coprocessor Modules (CMM) using the RS-485 standard
can cover up to 4,000 feet (1,219 meters), as shown in Example 2 below. And virtually unlimited
communication distances can be attained with modems and telephone lines or radio transmitters.

Also, there are numerous networking options available such as Ethernet or WorldFIP.

Example 1 - GBC

Sories 90-30 PLC

QL GPU GB d

Shielded, Twisted-Pair Cable, 7,500 \
Foet (2,286 Meters) Maximum Length

Sories 90-30 PLC

1 P P ]

N Y,

Example 2 - CMM

Series 90-30 PLC

S °

Serial Cable, 4,000 Feot (1,219 \

Meters) Maximum Length

Series 90-30 PLC
gl coy L o

Figure 1-10. Connecting PLCs Using GBC or CMM Modules
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Chapter | Installation

2

This chapter discusses installation details only. Other information about the products such as
hardware descriptions and specifications, is covered in the applicable chapters.

Important Note

_ Series 90-30 PLCs must be mounted in a protective enclosure.

The installation instructions described in this chapter apply to PLC installations
that do not require special procedures for noisy or hazardous environments. For
installations that must conform to more stringent requirements (such as CE
Mark), see GFK-1179, Installation Requirements for Conformance to
Standards. Also see GFK-0867, GE Fanuc Product Agency Approvals,
Standards, General Specifications.

Receiving your Products - Visual Inspection

When you receive your Series 90-30 PLC system, carefully inspect all shipping containers for
damage that may have occurred during shipping, If any part of the system is damaged, notify the
carrier immediately. The damaged shipping container should be saved as evidence for inspection
by the carrier.

As the consignee, it is your responsibility to register a claim with the carrier for damage incurred
during shipment. However, GE Fanuc will fully cooperate with you if such action is necessary.

Pre-installation Check

After unpacking Series 90-30 PLC racks, cables, modules, etc., record all serial numbers. Serial
numbers are printed on the module packaging. Serial numbers are required to make a claim during
" the warranty period of .the equipment. All software product registration cards should be completed
and returned to GE Fanuc. See “Module Features” in this chapter for location of module serial
numbers. See “Common Baseplate Features” in chapter 3 for location of baseplate serial numbers.

You should verify that all components of the system have been received and that they agree with
your order. If the parts received do not agree with your order, call Programmable Control
Customer Service at 1-800-432-7521. A Customer Service representative will provide further
instructions.

If you require assistance with your installation, GE Fanuc’s Technical Support department offers
expert help. Call the support number for your area from the list in Chapter 13, “Maintenance and
Troubleshooting.” The GE Fanuc web site support address is www.gefanuc.com/support/plc.

Warranty Claims

Record the serial number of the defective item and contact your distributor for instructions.

GFK-0356Q 2-1
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Working with Series 90-30 Modules

2-2
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Module Features

@ > ]
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Figure 2-1. Features of Series 90-30 Module

o
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Series 90-30 PLC Installation and Hardware Manual — August 2002

Pivot hook

Circuit board holding tabs (two on ¢ach side of module)

Catalog number and description section of label (Includes MAC address for CPU374.)
Certification (UL, CE, etc.) section of label '
Module connector - plugs into baseplate backplane connector

Release lever - spring toaded

Ventilation openings in module case (top and bottom)

Front cover holding tabs (two on each side of module)

Front cover (shown) or terminal board (for I/Q modules).

. Fronmt cover faceplate or hinged cover for terminal board.

. Lens cap (some modules do not have).

. Lens cap holding tabs {(one on each side of module)

. Module label

. Serial Number - used to determing module warranty status. (On some modules, the Serial

Number may be on 2 small tag on the back of the module.)

Active 10/12/2014
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Installing a Module

Do not insert or remove modules with power applied. This could cause the
PLC to stop or malfunction. Injury to personnel and damage to the module
or baseplate may result. Also, attempts to force a module into an improper
slot type will result in damage to the module and/or the baseplate. Modules
will mount in the correct slot type easily, with a minimum of force.

Use the following instructions as a guide when inserting a module into a baseplate slot.

Check that module catalog number matches slot configuration. Each slot is, or will be,
assigned a particular module type during configuration. A Power Supply module must be
installed in the left end unnumbered slot only, and a CPU module and some special Option
modulescan only-be installed in Slot 1 of a CPU-baseplate. I/0 Modules and most Option
modules install in slots numbered 2 and higher.

Grasp the module firmly with terminal board toward you and with rear pivot hook facing
away from you.

Align the module with the desired baseplate slot and connector. Tilt the module upwards so
that top rear pivot hook of the module engages the baseplate’s top module retainer.

Swing the module downward until the module’s connector engages the baseplate’s backplane
connector, and the release lever on the bottom of the module snaps into place in the
baseplate’s bottom module retainer.

Visually inspect the module to be sure that it properly seated.

PIVOT HOOK

/\

BACKPLANE
CONNECTOR

RELEASE LEVER

BOTTOM RETAINER

Figure 2-2. Installing a Module
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Removing a Module

Warning

Do not insert or remove modules with power applied. This could cause the
PLC to stop or malfunction. Injury to personnel and damage to the module
or baseplate may result. Also potentially dangerous voltages from user
devices may be present on a module’s screw terminals even though power to
the rack is turned off. Care must be taken any time that you are handling
the module’s removable terminal board or any wires connected to it.

a  If the module has wiring, remove the module’s terminal board (NOTE: You do not have to
unwire the terminal board) or cables. The procedure for removing a terminal board is
described later in this section.

m  Locate the release lever at the bottom of the module and firmly press it up, towards the
- . module. .. . . . . - S S

m  While holding the module firmly at its top and fully depressing release lever, swing (pivot) the
module upward (release lever must be free of its retaining slot).

m  Disengage pivot hook at the top rear of the module by moving the module up and away from
the baseplate.

PIVOT HOOK
e~

- (Y
2| T
PRESS
RELEASE LEVER

Note

Modules in expansion or remote baseplates can be added, removed, or replaced
while the PLC 1s in RUN mode if power is first removed from the expansion or
remote baseplate. 1/0 data to/from this baseplate will not be updated while
power is removed.

Figure 2-3. Removing a Module
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Instalting a Module’s Terminal Board

Note: Modules 1IC693MDI730F (and later) and IC693MDL731F (and later) have special terminal
boards that are equipped with holding screws. For Installation and Removal instructions, please
sece the section “Installing and Removing Terminal Boards with Holding Screws™ later in this
chapter.

To install a terminal board {circled numbers refer to drawing below):

m  Hook the pivot hook @, located on the bottom of the terminal board, to the lower slot on the
module.

m  Push the terminal board toward the module @ until it snaps into place.

®m  Open the terminal board cover @ and ensure that the latch on the module is securely holding
the terminal board in place.

e e e s . .- — - -« (Gaution et

Compare the module catalog number on the label on the back of the hinged
door (see Figure 2-6) and the label on the side of the module (see below) to
ensure that they match. If a wired terminal board is installed on the wrong
module type, damage to the module may occur when the system is powered up.

242062

Module
Label

REFER TO TEXT FOR
INSTALLATION PROCEDURE

Figure 2-4. Installing an YO Module's Terminal Board
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2
Removing a Module’s Terminal Board
To remove a terminal board:
a  Open the plastic terminal board cover.
m Pushupon the jacking lever to release the terminal block.
JACKING 0
LEVER
m  Grasp pull-tab and pull it towards you until contacts have separated from module
housing and bottom pivot hook has disengaged.
PULL ad3715
Figure 2-5. Removing a Module’s Terminal Board
2-6 Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q
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I/0 Module Terminal Board Posts

The terminal board has three posts on the left side. The top and bottom posts hold the terminal
board cover in place. The middle post keeps the terminal board wiring in place. If you do not
require it to hold the wiring in place, the middle post can be easily snapped off. (Be careful that you
do not inadvertently snap it off if you need it to keep your wiring in place.)

Installing and Removing Terminal Boards with Holding Screws

Discrete output modules IC693MDL730F (and later) and IC693MDL73 IF (and later) have a
special terminal board that is equipped with holding screws, shown in the figure below. These
screws prevent the terminal board-to-module connections from deteriorating in applications where
the PLC is subjected to severe vibration .

A12345678
B1234 5678

IR ==Wr= =1

Holding Scrow @

4—— Hinged Cover

]

;

Removeable Terminal Board — ™

;

i

i

v L

3

2,
2,
2,
2
2,
2,
2,
2,
2.

IT

= [ L_:] w 3 Module Catalog Number
] :

Figure 2-6. Terminal Board with Holding Screws

m  Removing: To Remove these terminal boards, first loosen the two holding screws on the front
of the terminal board, then follow the standard removal instructions in the section “Removing
an I/O Module’s Terminal Board.” The holding screws are held captive in the terminal board
and do not have to be completely removed.

w Installing: To install these terminal boards, follow the standard installation instructions in the
section “Installing an /O Module’s Terminal Board,” then tighten the two holding screws to 8
to 10 inch-pounds (1 Newton-meter) of torque. )
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Baseplate Mounting

Warning

Be sure to follow baseplate grounding instructions in this chapter. Failure to
properly ground the PLC can result in improper operation, damage to
equipment, and injury to personnel.

Mounting a Baseplate to a Panel

m  Use four good-quality 8-32 x 1/2 (4 x 12Zmm) machine screws, lock washers and flat washers.
Install the screws in four tapped holes. The “Baseplates” chapter has the applicable
dimensions and mounting clearances. Alternately, 10-slot baseplates can be mounted in
standard 19-inch racks by using the appropriate adapter, This is also discussed in the e
“Baseplates” chapter.” - ) : : ' .

® A vertical mounting orientation is preferred for maximum heat dissipation. Other mounting
orientations will require derating the Power Supply current capabilities. See Chapter 12,
“System Design,” for details.

»  All baseplates must be grounded. The “Baseplate Safety Grounding” section of this chapter
has details.

»  The Rack Number Selection switch must be set on each Expansion or Remote baseplate. A
CPU baseplate does not require this switch. Rack numbers should be assigned by the system
designer. Failure to set the Rack Number Selection switches properly will result in system
malfunction. See the “Baseplates” chapter for details on setting these switches.

Mounting a Baseplate to a 19" Rack

Two optional Baseplate Adapter Brackets allow a 10-slot baseplate to be mounted ina 19 inch
rack. Each baseplate installation requires only one of the adapter brackets.

m  IC693ACC308 Front Mount Adapter Bracket. Used to mount a baseplate to the front face
of a 19” rack. Install the adapter bracket by inserting the tabs at the top and bottom of the
adapter bracket into the corresponding slots at the top and bottom of the plastic baseplate
cover. NOTE: Although Figure 2-7 shows the plastic baseplate cover removed, this is for
illustration purposes only. It is not necessary to remove the cover to install the bracket. With
the bracket in place, insert and tighten the two screws (included with the bracket) through the
back of the baseplate holes into the threaded holes in the bracket.

2-8 Series 90-30 PLC Instaliation and Hardware Manual —~ August 2002 GFK-0356Q
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m  IC693ACC3I13 Recessed Mount Adapter Bracket. Used to recess mount a baseplate inside
a 19" rack. A baseplate mounts on the rear panel of this adapter bracket using four 8-32
(4mm) screws, nuts, lock washers, and flat washers. The Adapter Bracket bolts through its
four slotted holes to the face of the 19" rack using applicable hardware (lock washers

recommended).
IGHT SIDE OF
./""BBASEPLATE T
insert wo screws (1 ot top; 1 ot bottom)
-=~~" trom back of baze unh through baso unit
and brackol Tighten screws o sacurs
[} Brixkel fo bose unlt

.®|

19 Mg

Note: Baseplate is shown with cover removed for illustration purposes. it
is not necessary to remove the baseplate cover to install the bracket.

Figure 2-7. 1IC693ACC308 Front Mount Adapter Bracket Installation

Dimensions for rack mounting a 10-slot baseplate with the IC693ACC308 Front Mount Adapter
Bracket are shown in the following figure.

18.89
{480}

Y
v

1 18.47
l {469}

Y

Fy

DIMENSIONS IN INCHES (MILLIMETERS IN PARENTHESES)

Figure 2-8. Dimensions for 19-inch Rack Mounting Using IC693ACC308B Adapter Bracket
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Figure 2-9. 1C693ACC313 Recessed Mount Adapter Bracket
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Grounding Procedures

System Grounding Procedures

GFK-0356Q

Q-Pulse Id TMS1078

In addition to the following grounding information, we strongly urge that
you follow all applicable codes that apply to your area. For example, in the

Warning

United States, most areas have adopted the National Electrical Code

standard and specify that all wiring conform to its requirements. In other
countries, different codes will apply. For maximum safety to personnel and
property you must follow these codes. Failure to do so can mean injury or

death to personnel, damage to property, or both.

Ground Conductors

The Series 90-30 PLC system requires proper grounding for correct operation.

Ground conductors should be as short and as large in size as possible. Braided straps or
ground cables (typically green insulation with a yellow tracer - AWG #12 (3.3 mm?) or larger)
can be used to minimize resistance. Conductors must always be large enough to carry the
maximum short circuit current of the path being considered.

Chapter 2 Installation

Figure 2-10. Recommended System Grounding

Active 10/12/2014

SERIES 90-30 MOTOR DRIVES MACHINERY
PLC CABINET AND OTHER
) ELECTRICAL
CONTROL
EQUIPMENT
PROGRAMMING
DEVICE
NOTE
SIGNAL AND POWER
CONNECTIONS
EARTH — CENTRAL
GROUND - GROUND POINT ARE NOT SHOWN

All components of a programmable logic control system and the devices it is controlling must be
properly grounded. This is particularly important for the following reasons.

A low resistance path from all parts of a system to earth minimizes exposure to shock in the
event of short circuits or equipment malfunction.

Ground conductors should be connected in a tree fashion with branches routed to a central
earth ground point, shown in the figure below. This ensures that no ground conductor carries
cwrrent from any other branch. This method is shown in the following figure.

2-11
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Series 90-30 PLC Equipment Grounding

Equipment grounding recommendations and procedures are listed below. These grounding
procedures must be properly followed for safe, proper operation of your Series 90-30 PLC system.

Baseplate Safety Grounding

The following recommendations are offered, but applicable safety codes for your area or equipment
type should also be consulted. The baseplate’s metal back must be grounded using a separate
conductor; the baseplate mounting screws are not considered to an acceptable ground connection
by themselves. Use a minimum AWG #12 (3.3 mm?) wire with a ring terminal and star lock
washer under the head of one of the baseplate’s two lower mounting holes. These two holes have
openings to the side to allow connecting a wire and ring terminal under the head of a mounting
screw. Connect the other end of this ground wire to a tapped hole in the panel that the baseplate is
mounted to, using a machine screw, star lock washer, and flat washer. Alternately, if your panel
has a ground stud, it is reccommended you use a nut and star lock washer for each wire on the
ground stud to ensure adequate grounding. Where connections are made to a painted panel, the
paint should be removed so clean, bare metal is exposed at the connection point. Terminals and

hardware used should be rated to work with the aluminum baseplate material.
1 I J [ T L J L J I

[.0] E]

28 X

90 P|

58 A

29 NON-CPU SLOTS *

2 o) s
AWG #12 or 22 (',
Larger Wire 22 ¥

&

23

se

38

N\

Alternate location

Screw, Star Lock washer, for Ground connection

Flat Washer, Ring Terminal,
installed in tapped hole.

Paint Removed
From Panel Here

Figure 2-11. Baseplate Grounding

Warning

All baseplates must be grounded to minimize electrical shock hazard.
Failure to do so can result in severe personal injury.
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All baseplates grouped together in a Series 90-30 PLC system must have a common ground
connection, This is especially important for baseplates that are not mounted in the same control
cabinet.

Grounding 19" Rack-Mounted Baseplates

There are two Adapter Brackets used for mounting a 10-slot Series 90-30 baseplate to a 19" Rack.
Regardless of which of the two Adapter Brackets 1s used, the 19" Rack should be grounded as per
the instructions in “System Grounding Procedures,” including Figure 2-10. (For details on the
Adapter Brackets, see the “Mounting a Baseplate to a 19 Rack” section earlier in this chapter.)

Nineteen-Inch Rack-mounted PLC baseplates should be grounded according to the guidelines in
the “Baseplate Safety Grounding™ section, using a separate ground wire from the PLC baseplate as
shown in the previous figure (Fig. 2-11).

m [fusing the Recessed Mount Adapter Bracket (IC693ACC313), the ground wire can be
' installed as shown in Figuré 2-11 with the ground attached to the Recessed Mount Adaptér
Bracket. An additional ground wire connecting the Adapter Bracket to a solid chassis ground
on the 19 Rack should be installed. Use the same or equivalent hardware and paint removal
scheme as shown in Figure 2-11,

s [fusing the Surface Mount Adapter Bracket (IC693ACC308), the ground wire should be
run from the baseplate as shown in Figure 2-11, to a solid chassis ground on the 19" Rack.
Use the same or equivalent hardware and paint removal scherne as shown in Figure 2-11.

Programmer Grounding

For proper operation, the computer (programmer) running the PLC software must have a ground
connecltion in common with the CPU baseplate. Normally, this common ground connection is
provided by ensuring that the programmer’s power cord is connected to the same power source
(with the same ground reference point) as the baseplate. If it is not possible to ensure this common
ground scheme, use a port isolator (ICG90ACCI03) between the programmer and PLC serial
connection. 1f the programmer ground is at a different potential than the PLC ground, a shock
hazard could exist. Also, damage to the ports or converter (if used) could occur when the
programmer senial cable is connected between the two.

Warning

Failure to follow programmer grounding recommendations could result in
personal injury, equipment damage, or both.
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Module Shield Grounding

In general, the aluminum PLC baseplate is used for module shield grounding. On some Series
90-30 modules, shield connections to the user terminal connector on the module are routed to the
baseplate through the module’s backplane connector. Other modules, such as CPUs 351, 352, 363,
364, and 374 require a separate shield ground. These are discussed in the next several sections,

Shield Grounding Information for CPUs with External Port Connections

CPUs with external port connections, the 351, 352, 363, 364, and 374 must have a separate shield
ground connection to provide shiclding for these ports. Because the design of the ground
connection for the CPU351 and 352 is different from that of the CPU363, 364, and 374, each
grounding method is discussed in a separate section.

- CPU351 and 352 Shield Grounding - ‘ R—

The CPU 351 or 352 module must be connected to frame ground at the slot where it is installed.
Two methods are provided for making this ground connection. Each CPU comes with an EMC
Grounding Kit (44A737591-G01) that contains a ground wire, grounding bracket, and screws.

l. The connection from the CPU to frame ground can be made using the ground wire (part
number 44A735970-001R01) that comes with the module in the EMC Grounding Kit. This
wire has a stab-on connector on one end for connection to a mating terminal on the bottom of
the CPU, and a ring terminal on the other end for connection to a grounded enclosure. Where
the ring terminal contacts a painted enclosure panel, either a star lock washer can be installed
between the terminal and the panel to cut through the paint, or the paint can be scraped away
down to clean, bare metal to ensore a good contact. Note; The star lock washer method is

suitable for a shield ground, but not suitable for a safety ground.

=

CPU351 or 352

- 4 . / & TAPPED HOLE

- 9 REMOVE PAINT UNDER
BOTION OF FRING TERMINAL OR INSTALL
UEE 198 STAR LOCK WASHER BETWEEN
STABOM MACHINE SCREW TERMINAL AND PANEL

COMNECTOR

SAATLRTO-00 R

MOUNT ON
GROUNDED
ENCLOSURE

Figure 2.12. CPU 351 or 352 - Attaching Shield Ground Wire

2-14 Series 90-30 PLC Ins!alla!t;on and Hardware Manual — August 2002 GFK-03360

Q-Pulse Id TMS1078 Active 10/12/2014 Page 205 of 402



SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual

2. The second method, which can be used for systems in noisy environments consists of installing
the green ground wire and the optional grounding bracket (part number 44C715646-001R01).
This bracket attaches to the CPU using two #4 thread-rolling screws (part number
N666P9004B6) and to the grounded enclosure using two #6 thread-rolling screws (part number
N666P13006B6). Two holes must be drilled in the enclosure for mounting this bracket. Also,
if the bracket will be attached to a painted surface, the paint should be removed down to bare
metal under the bracket to ensure good contact between the bracket and the surface. See the
next figure.

/JJ_/W\/\/\ AN\/\/\/\W\/\/\/\/\/\’VV\{/ el

CPU351 or 352

474

v ) ) 4
44C715646-001R01 — Ny
Q) oot /«@:’ 6’@ " o
/ \ // { j MOUNT ON

GROUNDED
ENCLOSURE
USE 284
USE 2#6
T'HREA(z ROLLING SS;:REWS THREAD ROLLING SCREWS
66620048 (NB66P1300686

Figure 2-13. CPU 351 or 352 - Mounting the Shield Grounding Bracket and Wire

Note:  When the grounding bracket is used, pin 1 of the cable connector that plugs into the Port 2
connector should not be connected. A metal connector shell must be used on the cable for
this port, and the cable shield must be terminated at the metal shell instead of pin 1 of the
connector.
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CPU363, CPU364, and CPU374 Shield Grounding

The CPU363, CPU364, and CPU374 modules must be connected to frame ground at the slot where
they are installed. Each module comes with a grounding wire for this purpose. These modules do
not support or require the use of a grounding bracket. If the ring terminal on the grounding wire is
to be mounted to a painted surface, remove the paint under the ring terminal to ensure good contact,
or place a star lock washer between the ring terminal and the painted surface. See the next figure.
Note: The star lock washer method is suitable for a shield ground, but not suitable for a

safety ground.

r/f/_/\/\/\/\/\
CPU363, CPU364,

or CPU374

AN

i
il

STAB-ON
CONNECTOR

o . .
% 4 &%5 /'"M’mmOLE

A
- ﬂ 6 REMOVE PAINT UKDER
BOTTOM RNG TERMINAL OR

USE1 e INSTALL STAR LOCX
MACHINE SCREW J ::ZMTENBWNALEMB‘

PANEL

MOUNT ON
AAATISGTO-001ROA GROUNDED

ENCLOSURE

Figure 2-14. CPU 363, CPU364, or CPU374 - Attaching Ground Wire

Additional Modules with Shield Grounding Requirements

Some of the Series 90-30 Option modules, such as the FIP Remote /O Scanner (IC693BEM330),
and DSM modules (IC693DSM302 and 1C693DSM314) also have shield grounding requirements.
These modules come equipped with suitable grounding hardware. Please refer to each module’s
user’s manual for grounding instructions. Appendix G contains a product to publication cross-
reference to help you identify the correct manual.
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General Wiring Guidelines

In addition to the following wiring suggestions, we strongly urge that you
follow all wiring and safety codes that apply to your area or your type of
equipment. For example, in the United States, most areas have adopted the
National Electrical Code standard and specify that all wiring conform to its
requirements. In other countries, different codes will apply. For maximum
safety to personnel and property you must follow these codes. Failure to do
so can lead to personal injury or death, property damage or destruction, or
both.

Color Coding Wires

-~ <~ . These color codes are commonly-used-in-industrial-equipment manufactured in-the United States. - - -
They are cited here as a reference. Where they are in conflict with codes that apply to your area or
your type of equipment, you should follow your applicable codes instead. Besides satisfying code
requirements, wire color coding makes testing and troubleshooting safer, faster, and easier.

s Green or green with stripe- Ground
m ' Black - Primary AC
® Red- Secondary AC
. w Blue-DC
s White - Common or neutral

w  Yellow - Secondary power source not controlled by the main disconnect. Alerts maintenance
* personnel that there may be power present (from an external source) even if the equipment is
disconnected from its main power source.

Wire Routing

To reduce noise coupling among PLC wires, it is recommended you keep electrically noisy wiring,
such as AC power wiring and Discrete Qutput Module wiring, physically separated from low-level
signal wiring such as DC and Analog Input module wiring or communications cables. This can be
accomplished by grouping separately, where practical, the following categories of wiring:

@ AC power wiring. This includes the AC input to the PLC power supply, as well as other AC
devices in the control cabinet.

= Analog Input or Output Module wiring. This should be shielded to further reduce noise
coupling. See the Series 90-30 I/O Module Specifications Manual, GFK-0898 for details.

m Discrete Qutput Module wiring. These often switch inductive loads that produce noise
spikes when switched off. )

@ DC Input Module wiring. Although suppressed internally, these low-level inputs should be
further protected against noise coupling by observing these wiring practices.

s Communications Cables. Wiring such as Genius Bus or serial cables should be kept away
from noise-producing wiring.
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Where AC or Qutput wiring bundles must pass near noise-sensitive signal wiring bundles, avoid
running them beside each other. Route them so that, if they have to cross, they do so at a right
angle. This will minimize coupling between them.

Grouping Modules to Keep Wires Segregated

If practical, grouping similar modules together in the PLC racks can help keep wiring segregated.
For example, one rack could contain only AC modules, and a different rack only DC modules, with
further grouping in each rack by input and output types. For smaller systems, as an example, the
left end of a rack could contain Analog modules, the middle could contain DC modules, and the
right end could contain AC modules.

Discrete /O Module Connection Methods

®  For modules with 16 points or less, the standard method is to use the removable terminal board
which-comes with-these modules.-- The removable terminal board makes it casy to prewire —or
field wiring to the user supplied input and output devices, and to replace modules in the field
without disturbing existing field wiring.

m  Some discrete 16-point 1/0 modules can be used with an optional Terminal Block Quick
Connect (TBQC) assembly. This assembly contains a module faceplate, with built-in
connector, that replaces the removable terminal board. The assembly also contains a DIN-rail
mounted terminal block and a cable to connect the module to the terminal block. The
advantage of this method is that it saves about two hours of wiring time per module compared
with hand wiring from a module’s removable terminal board to a user-supplied, panel-mounted
terminal block or strip.

s Older 32-point YO modules have one 50-pin connector on the front of the module that is either
connected by a cable with a connector on each end to a Weidmuller panel-mounted terminal
block (Weidmuller catalog no. $12263), or is connected by a cable with stripped, tinned leads
to a user-supplied terminal block or strip.

m  Newer 32-point I/Q modules have two 24-pin connectors on the front of the module. These
module may be wired in one of three ways. (1) Use a pair of cables (IC693CBL327/328 - see
data sheet in “Cables” chapter) to connect the module to a user-supplied, panel-mounted
terminal block or strip. These cables have a 24-pin connector on one end, and stripped, tinned
leads with wire markers on the other end. (2) Use a pair of dual-connector cables to connect
the module to a Terminal Block Quick Connect (TBQC) terminal block (IC693ACC377). See
Appendix H for details. (3) Make your own custom cables. Tnstructions are found in the
1C693CB1.327/328 data sheet in Chapter 10,

Connections to /O Module Terminal Boards

2-18
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Series 90-30 PLC I/Q terminal boards have either 10 or 20 screw terminals that will accept from
two AWG #22 (0.36 mm?) to two AWG #16 (1.3 mm?), or one AWG #14 (2.1 mm?) copper 90°C
(194°F) wire(s). Each terminal can accept solid or stranded wires, but the wires into any given
terminal should be the same type (both solid or both stranded) to ensure a good connection, Wires
are routed to and from the terminals out of the bottom of the terminal board cavity. The suggested
torque for the I/ terminal board connection screws is from 9.6 in-lbs 1o 11.5 in-1bs (1.1-1.3
Newton-meters).
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" For 24 volt DC input modules, an internal 24 volt power connection is provided on the terminal
board to supply a limited number of input devices. Also, a 24 volt DC output is available on the
power supply module’s terminal board to supply a limited number of output devices.

Terminal Block Quick Connect Installation for 16-Point Discrete Modules

The Terminal Block Quick Connect (TBQC) Assembly is an option for certain Series 90-30
discrete 1/O modules. See Appendix H for more information.

® Remove standard terminal board from module.
m Install TBQC faceplate (it has a 24-pin connector).

m  Mount the TBQC terminal block. It has a 24-pin connector and a terminal strip, and mounts
on a standard 35 mm DIN-rail.

@ Connect a TBQC cable between the TBQC faceplate connector on the module and the
" 77 connector on the TBQC terminal block. =~ T

m  Wire 1/O devices to the terminal block.

Installation of 32-Point Discrete, 50-Pin Connector Modules

These 50-Pin modules are an older design and are not generally used on new systems, unless to
fulfill standardization requirements. They are mainly used as replacements for existing
installations. For new installations, we recommend the dual 24-pin connector style because they
have additional features not found on the older modules (LED indicators, TBQC), and it is much
easier to fabricate custom-length cables for them. Installation information is provided here for the
convenience of those still using these modules. :

Using Weidmuller #912263 Terminal Block

Note: The TBQC is not available for these modules, but you may purchase a Weidmuller #912263
from your electronics distributor for this application.

m  Mount the Weidmuller#912263 terminal block. It has a 50-pin connector and a terminal strip,
and mounts on a standard 35 mm DIN-rail.

@ Connect an IC693CBL306/307 cable between the module’s faceplate connector and the
connector on the Weidmuller terminal block. See Chapter 10 for cable data.

m  Wire I/O devices to the terminal block. See the Series 90-30 PLC I/O Module Specifications
Manual, GFK-0898, for pin-out information.
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Using a Generic Terminal Block or Strip

s Mount terminal block/strip to the enclosure panel.

m  Connect an IC693CBL308 or 309 cable, or a custom made cable, to the module’s faceplate
connector and wire the stripped ends of the cable to the terminal block/strip. See Chapter 10
for cable data.

m  Wire I/O devices to the terminal block/strip.

Direct Method

m  Connect an IC693CBL308 or 309 cable, or a custom made cable, to the module’s faceplate
connector and wire the stripped ends of the cable directly to the field devices. See Chapter 10
for cable data. See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898, for %

- .=+~ - —pin-out information. B— - - s

Installation of Discrete 32-Point, Dual 24-Pin Connector Modules

2-20
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Using a TBQC

m  Mount two TBQC terminal blocks. Each has a 24-pin connector and a terminal strip, and
mounts on a standard 35 mm DIN-rail.

m  Connect a pair of TBQC cables (IC693CBL329 - 334) between the module’s faceplate
connector and the connectors on the two TBQC terminal blocks. Note that both a nght side
and left side cable is required. See Appendix H for a list of cables.

s Wire I/O devices to the terminal blocks. See the Series 90-30 PLC I/O Module Specifications
Manual, GFK-0898, for pin-out information.

The Terminal Block Quick Connect (TBQC) Assembly is an option for certain Series 90-30
discrete /0 modules. See Appendix H for more information.

With a Generic Terminal Block/Strip

m  Mount terminal block/strip to the enclosure panel.

m  Connect an IC693CBL327/328 cables, or a custom made cables, to the module’s faceplate
connectors, and wire the stripped ends of the cables to the terminal block/strip. Note that both
a right side and left side cable is required. See Appendix H for a list of cables. See Chapter 10
for cable data sheets.

m  Wire I/O devices to the terminal block/strip. See the Series 90-30 PLC I/O Module
Specifications Manual, GFK-0898, for pin-out information.
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Direct Method

® Connect an IC693CBL327/328 cable, or a custom made cable, to the module’s faceplate
connectors, and wire the stripped ends of the cable directly to the field devices. See Chapter
10 for cable data. See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898,
for pin-out information.

General Wiring Methods for Analog Modules

Twisted, shielded instrumentation cable is strongly recommended for analog module input or
output signal connections. Proper grounding of the shield is also important. For maximum
electrical noise suppression, the cable shield should only be grounded at one end of the cable. For
Input modules, ground the end that is in the noisiest environment (which often is at the field device
end). For Qutput modules, ground at the module end. See GFK-0898, Series 90-30 PLC I/O
Module Specifications, for more shield grounding information.

Analog Input Module Wiring Methods

GFK-0356Q

_ Q-Pulse Id TMS1078

Correcting electrical noise problems can sometimes be a trial-and-error routine. However, in
general, it is generally best to ground the cable shield as close to the source of the noise as possible,
which is usually at the device end. In troubleshooting noise problems, sometimes it is beneficial to
experiment with the shield grounding point location. Remember, the cable shield should be
grounded at one end only. Also, it is best to keep the length of stripped cable leads as short as
possible to minimize the length of unshielded conductors that will be exposed to the noisy
environment. See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898 for
additional details.

Using a Generic Terminal Block or Strip
m  Mount a terminal strip inside the control enclosure and run a shielded cable from the terminal :
strip to each input circuit on the module’s terminal board terminals.

a Connect each cable’s shield to the metal panel next to the terminal strip. Do not connect the
shields at the module end (cut shield off at module end of cable and insulate with shrink
tubing).

s Wire the field device to the terminal strip with a shielded cable, grounding the shield at the
device end only (cut shield off at terminal strip end of cable and insulate with shrink tubing).
Also, keep the length of exposed (outside of shield) leads at the terminal strip and device ends
as short as possible.

Direct Method

@ Run ashielded cable from the field device (transducer, potentiometer, etc.) directly to the
module.

@ Connect the conductors to the applicable screws on the module’s terminal board.
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&  Ground the shield at the field device end, exposing a minimum amount of conductor to the
noisy environment. Do not connect the shield at the module end (cut shield off at module end
of cable and insulate with shrink tubing).

TBQC not Recommended for Analog Modules

The Terminal Block Quick Connect (TBQC) Assembly is not recommended for use with analog
modules due to cable shielding requirements.

_Analog OutpUt Module Wiring

General

e = Each output-should-be-connected using a good quality shielded wire-with-the cable shield grounded - - - sz
at the module end. See GFK-0898, Series 90-30 PLC 1/O Module Specifications, for more
information.

Using a Generic Terminal Block or Strip

m  Mount a terminal strip inside the control enclosure and run a shielded cable from the terminal
strip to each output circuit on the module’s terminal board terminals.

= Ground each cable’s shield at the module end only. Do not connect the shields at the terminal
strip end (cut shields off at terminal strip end of cables and insulate with shrink tubing).

m  Wire the field device to the terminal strip with shielded cables, grounding the shields at the
terminal strip end only (cut shields off at field device end of cables and insulate with shrink
tubing). Also, keep the length of exposed (outside of shield) leads at the terminal strip and
device ends as short as possible.

Direct Method

m  Run a shielded cable from each field device (transducer, potentiometer, etc.) directly to the
module.

m  Connect the conductors to the applicable screws on the module’s terminal board. f

m  Ground the shield at the module end only, exposing a minimum amount of conductor to the
noisy environment. Do not connect the shield at the device end (cut shield off at device end of
cable and insulate with shrink tubing).

TBQC not Recommended for Analog Modules :

The Terminal Block Quick Connect (TBQC) Assembly is not recommended for use with analog
modules due to cable shielding requirements.
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AC Power Source Connections

AC Input Wiring to AC/DC Power Supplies

| Warning

If the same AC power source is used to provide AC power to other baseplates
in a Series 90-30 PLC System, ensure that all AC input connections are
identical at each rack. Do not cross Line 1 (L1) and Line 2 (L2). A resulting
difference in potential can injure personnel or cause damage to equipment.
Each baseplate must be connected to a common ground.

Ensure that the protective cover is installed over all terminal boards.
During normal operation with an AC power source either 120 VAC or 240
VAC is present on the AC Power Supply. The cover protects against
T e e - - accidental-shock-hazard which could cause severe or fatal injury. to- the- R T
operator or maintenance personnel.

Both the Standard (IC693PWR321) and High Capacity (IC693PWR330) AC/DC power supplies
currently have six terminals for user connections. Early versions of some Series 90-30 power
supplies had five terminals (see next figure). The wiring methods for both five-terminal and six-
terminal types is similar, except that step 3 below does not apply to the five-terminal type.

The power supply terminal boards will accept one AWG #14. (2.1 mm?) or two AWG #16 (1.3
mm?) copper 75_ C (167_ F) wires. Each terminal can accept solid or stranded wires, but the wires
in any given terminal should be the same type. The suggested torque for the power supply terminal
board is 12 in-lbs (1.36 Newton-meters). Open the door protecting the terminal board and make

» the following connections from the AC power source, and ground connections (system grounding
requirements are described in detail later in this chapter).

1. These are wide range supplies that can operate from an AC power source within the nominal
range of 100 VAC to 240 VAC at 50/60 Hz. This may vary -15% to +10% for a total
maximum range of 85 VAC to 264 VAC. These are auto-ranging supplies that do not require
jumper or switch settings for selection of power source voltage.

2. Connect the hot and neutral wires or lines L1 and L2 to the upper two terminals on the
terminal board. Connect the safety ground wire to the ground terminal, which is the third
terminal from the top, and is marked with a ground symbol.

3. For power supplies with six terminals, the factory jumper between the 3rd and 4th terminals
(see figure below), should be left in place for normal installations. However, this jumper must
be removed and external surge suppressors installed in installations with a “Floating Neutral”
input. Please see the section “Special Instructions for Floating Neutral (IT) Systems” later in
this chapter for details.

4. After all connections to Power Supply terminal board have been completed, the protective
cover plate should be carefully reinstalled.
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INPUT INPUT
l @ | 1@-240;\;(: @ 100-240 VAC
SU/B0HZ DOVA SUEOHZ 9OVA
Input Power I @ | M Input Power @ 125 VOC, S0W
Factory Jumper
@ B [ﬂ 24 VDC Output | @ | * 24voc
For VO Modu) ouTPUT
I®| Y = or odules I@[ A
24 VOC Output 24 VOC -
For /O Modules OUTPUT
[ Q | osamax
Six-Terminal Board Five-Terminal Board

Figure 2-15. Power Supply Terminal Boards

" Power Supply Overvoltage Protéction Devices = = = -

The overvoltage protection devices for this power supply are connected internally to pin 4 on the
user terminal board. This pin is normally connected to frame ground (pin 3) with the supplied
jumper strap which is installed at the factory. If overvoltage protection is not required or is
supplied upstream, this feature can be disabled by leaving pin 4 unconnected by removing the
jumper strap. Also, this jumper must be removed and external surge suppressors installed in
installations with a “Floating Neutral” input, please see the following section “Special Instructions
for Floating Neutral (IT) Systems” later in this chapter.

If you want to Hi-pot test this supply, overvoltage protection must be disabled during the test by
removing the terminal board strap. Re-enable overvoltage protection after testing by reinstalling

the strap.
é 247086
19 *
2 ¢
Q
Jumper Strap Connects 3 S /7|77Emmo Ground
Overvoltage Protection H
Davices to Frame Ground )
49
Scrow Terminals  on Terminal Board
Figure 2-16. Overvoltage Protection Devices and Jumper Strap
2-24 Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q

Q-Pulse Id TMS1078 Active 10/12/2014 Page 215 of 402



SPO78 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual

Special Installation Instructions for Floating Neutral (IT) Systems

When the AC input power supplies listed below are installed in a system where the Neutral line is
not referenced to Protective Earth Ground, these special installation instructions must be followed
to prevent damage to the power supply.

IC693PWR3218S (or later version)
1C693PWR330A (or later version)

Definition of Floating Neutral Systems

A Floating Neutral System is a system of power distribution wiring where Neutral and Protective
Earth Ground are not tied together by a negligible impedance. In Europe this is referred to as an
‘ IT system (see IEC950). In a Floating Neutral System, voltages measured from input terminals to ,
e e e+ e e+ . PIOtECHIVE_€arth,ground.may exceed the 264 Volts AC maximum.input voltage specifiedinthe .. __ . .. .
power supply specifications in Chapter 24in this manual.

Example of Floating Neutral System

ZU
. N,

G

This system must be installed using the special installation instructions on the following page.

Systems in which one leg of the power distribution wiring is tied to Protective Earth or a tap
between two legs of the power distribution wiring is tied to Protective Earth are not Floating
Neutral Systems.

Examples of Non-Floating Neutral System

L1 L L1 '
N N/PE L2 .
——PE PE

These non-floating neutral systems do not require these special installation instructions.
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Use These Special Installation Instructions for Floating Neutral Systems

2-26

Q-Pulse Id TMS1078

1. The input power terminals should be wired according to the instructions in the “AC Power
Source Connections” section of this chapter.

2. The factory installed jumper between terminals 3 and 4 of the Power Supply module must be
removed if using one of the Power Supplies that have this feature. See the “Overvoltage
Protection Devices” section of the “Power Supplies” chapter for details.

3. Voltage surge protection devices, such as MOVs, MUST be installed between the following
terminals:

s From L1 to earth ground
8 From L2 (Neutral) to earth ground

The voltage surge devices must be rated such that the system is protected ﬁom power line
“transiénts thit eXceéd Line voliage + 100V +(N-PE)uyx e

The expression N-PE refers to the voltage potential between neutral and Protective Earth (PE)
ground.

For example, in a 240 Volt AC system with neutral floating 50V above earth ground, the transient
protection should be rated at:

240V + 100V +50V =350V

Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q
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DC Power Source Connections

DC Input Wiring to AC/DC and DC-Only Power Supplies

+24 VDC Output (All Supplies)

GFK-03560

Q-Pulse Id TMS1078

DC Input power can range from 12 to 30 VDC for the 24 VDC supply, 18 to 56 VDC for the 24/48
VDC supply or 100 to 150 VDC for the 125 VDC supply. All Series 90-30 power supplies have

DC input capabilities. The following connection information applies to all of them:

Connect the + and - wires from the power source to the top terminals on the terminal board (+ to

the top terminal, - to the second terminal). Connect the third terminal from the top to system
ground.

The bottom two terminals are connected to the isolated 24 volt DC output that can be used to
supply power to input circuits (within power limitations of the supply).

Warning

If the same DC input power source is used to provide power to two or more
power supplies in a Series 90-30 PLC System, ensure that connection
polarity is identical at each rack (top terminal + and second terminal -). Do
not cross the Positive (+) and Negative (-) lines. A resulting difference in

" potential can injure personnel or cause damage to equipment. Also, each
baseplate must be connected to a common system ground, described earlier
in this chapter.

Chapter 2 Installation
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Basic Installation Procedure

2-28
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Note: Series 90-30 PLCs must be mounted in a protective enclosure. The enclosure should be
capable of properly dissipating the heat produced by all of the devices mounted inside it.
For details on calculating heat dissipation, refer to Appendix F.

The system design, which includes producing the layout and wiring drawings, should be completed
before beginning the installation procedure. This section offers a basic step-by-step approach to
installing a Series 90-30 PLC system. Some steps refer to earlier sections of this chapter for
additional details. An attempt was made to place the steps in an order that will make the process as
efficient as possible. However, due to the wide variance in system designs, this order may not be
the most efficient for your system, so you may wish modify this procedure to fit your needs.

1.. Gather the schematics, layouts, prints, and other information for the job.
.. Warning .

To avoid the possibility of electrical shock to personnel or damage to your
PLC, we recommend that you shut off all power to the system before
mounting and wiring the PLC. Also, keep all electronic components away
from the area while drilling and tapping to keep metal chips and filings out
of these sensitive components.

2. From the layout drawing, determine where the baseplate(s) will be mounted. Lay out the hole
locations, either using the dimensions given on your layout drawing or from the “Baseplates”
chapter of this manual.

3. Mark the hole locations for the baseplate safety ground wire (see “Baseplate Safety Ground” in
this chapter).

4. Mark the hole locations for module shield ground connections (if any). See “Module Shield
Ground” (and accompanying sections) in this chapter for instructions.

5. Finish laying (marking hole locations) out the rest of the system. This includes any terminal
blocks you will be using. DIN-rail mounted terminal blocks for some of the 32-point /O
modules are manufactured by Weidmuller. DIN-rail mounted GE Fanuc Terminal Block
Quick Connect (TBQC) assemblies are optional for some of the 16-point and 32-point discrete
I/O modules. If using these TBQCs, refer to Appendix H for data. Also, APM and DSM
modules use DIN-rail mounted terminal blocks.

Note

We recommend drilling and tapping all holes before mounting any components.
This will avoid getting chips and filings in the components.

6. Dirill and tap the marked holes. For baseplate mounting, use 8-32 or 4mm size.

7. Mount the baseplates. Use good quality 8-32 x 1/2 inch or 4 x 12mm size screws. We
recommend using star lock washers and flat washers under the screw heads (star lock washer
should be located between screw head and flat washer) to ensure a tight baseplate ground
connection, and to keep the screws from loosening. Connect each baseplate ground wire as
shown in the “Baseplate Safety Ground” section of this chapter.

8. If you have Expansion or Remote racks, determine the correct rack number for each one, then
set the rack numbers using the Rack Number Selection dual in-line package (DIP) switch on

Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q
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the baseplate. Please refer to the “Baseplates” chapter for details on setting these DIP
switches. Rack numbers should be assigned by the system programmer because they
correspond to system configuration settings and program memory addressing.

9. If you have more than one baseplate (rack), connect the 1/0 Bus Expansion Cables between
the I/O Bus Expansion Connectors, which are located on the right end of the baseplates. The
cables are connected in a “daisy-chain” arrangement from one baseplate to the other. This is
made possible by the fact that the cables have a dual connector on one end. Therefore, when
the cable is plugged into a baseplate connector, the second connector on that end of the cable
provides a socket for connecting to the next cable. The data sheet for the 1/O Bus Expansion
cables (IC693CBL300 etc.) in the “Cables” chapter has sample wiring figures.

10. On the last /O Bus Exparnsion Connector, plug in an I/O Bus Expansion Terminator, Catalog
Number IC693ACC307 (unless using a cable with built-in terminator resistors, which would
either be GE Fanuc cable IC693CBL302, or your own custom-built cable).

11. Install the modules in their correct slots using your system layout drawings. (The label on the
side of each module identifies the module type and catalog number.) Refer to the sectlon
~“Installing Modules” if you are not familiar with how to do this. -

12. Connect cables to Option modules. Route cables away from noise-producing wires. See the
”Wire Routing” section of this chapter.

13. Be sure to follow the information in the “Wiring Guidelines” section of this chapter to protect
the system from electrical noise. Install the power wires to the Power Supply and 1/O
modules:

@ I/O modules with removable terminal boards. You can wire the terminal boards in-
place on the modules or remove them from the modules before wiring. Although
removing them may help make wiring easier (a previous section “Working with
Removable Terminal Boards” shows how to remove a terminal board), care should be
taken to avoid mixing them (each terminal board has the catalog number of the module
printed on it, and the hinged cover has a wiring diagram for that module type). If you are
using wire duct, routing each module’s wires through the opening in the duct directly
under the module will help to keep each terminal board in its correct position.

m I/O Modules with terminal blocks. Some modules use terminal blocks that mount to the
enclosure panel. This includes all 32-point modules and, can include other I/O modules if
they are fitted with the optional Terminal Block Quick Connect Assembly. Connect the
terminal blocks to the connectors on the modules with the provided cables.

14. Connect the signal (switches, sensors, solenoids, etc.) wires to the terminal boards, or terminal
blocks/strips. If wiring to terminal boards, these can be removed for ease of wiring, if desired.
See the section “Removing a Module’s Terminal Board.”

15. When finished wiring the I/O terminal boards (if used and if you removed them for ease of
wiring), re-install them on the modules, being careful to match each one with the correct
module.

GFK-0356Q Chapter 2 Installation 2-29
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Notice

This document is based on information available at the time of its
publication. While efforts have been made to be accurate, the in-
formation contained in this document does not purport to cover all
details or variations in hardware and software, nor to provide for
every contingency in connection with installation, operation and
maintenance. This document may describe features not present in
all hardware and software systems. GE Fanuc Automation as-
sumes no obligation of notice to holders of this document with re-
spect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, ex-
pressed, implied, or statutory with respect to, and assumes no re-
sponsibility for the accuracy, completeness or usefulness of the in-
formation contained in this document. No warranties of
merchantability of fitness for purpose shall apply.

The following are trademarks of GE Fanuc Automation North
America, Inc.

Alarm Master CIMSTAR Helpmate
PROMACRO Series Six - CIMPLICITY
GEnet Logicmaster Series One
Series 90 CIMPLICITY 90-ADS Genius
Modelmaster Series Three VuMaster
ProLoop CIMPLICITY PowerTRAC Series Five
Workmaster Genius Power TRAC
© Copyright 1993 GE Fanuc Automation North America,
Inc.
All Rights Reserved.

Q-Pulse Id TMS1078__. . _

Safety Con"'jerauons

General Warnings When
Troubleshooting

Stand clear of controlled equipment when power is applied. If the
problem is intermittent, sudden unexpected machine motion could
occur, causing injury. Also reference NFPA 70E Part II for addi-
tional guidelines for safety practices.

i

Never reach into a machine to dperate a switch since unexpected
. . PR
motion could occur, causing injury.
L

Remove all electrical power at the Main Power Disconnect to en-
sure total power removal.

Always remove power before inserting or removing modules, or
before connecting 1/O cabling.

Sheans
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Preface

This guide describes a logical sequence for troubleshooting your
Series 90-30 programmable controller. It includes the procedure
for changing or adding a EPROM or EEPROM to your CPU. The
Series 90-30 PLC is a member of the Series 90™ family of pro-
grammable logic controllers from GE Fanuc Automation.

Revisions to this Troubleshooting
Guide

This is the first release of this Troubleshooting Guide. Included are
models CPU 311, 313, 321, 323, 331 and 341.

Related Publications

Series 90™_30 Programmable Controller Installation Manu-
al (GFK-0356).

Series 90™_30 and 90-20 PLC Hand-Held Programmer
User’s Manual (GFK-0402)

Logicmaster™ 90 Series 90-30 and 90-20 Programming
Software User's Manual (GFK~0466)

Series 90TM_30/90-20 Programmable Controllers Reference
Manual (GFK~-0467)

Q-Pulse Id TMS1078
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4

- i

We Welcome Your Comments and
Suggestions

At GE Fanuc Automation, we strive to produce quality technical
documentation. After you have used this troubleshooting guide,
please take a few moments to write us with your comments and
suggestions. Our address is: Manager Technical Publications, GE
Fanuc Automation. PO Box 8106, Charlottesville, VA 22906

Drake C. Fink
Sr. Staff Systems Engineer
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BEGIN AT THIS SYMBOL

START ON THE FIRST CHART. ‘
FOLLOW THE PATH WITH
THE CORRECT ANSWER IN
_— THE DIRECTION OF THE
ARROW

SYMBOLS USED THROUGHOUT THE GUIDE
ARE GEOMETRICALLY CODED

A NUMBERED BUBBLE WITH
AN ARROW INTO THE BUBBLE
INDICATES THAT THE

A DIAMOND ASKS A PROCEDURE 1S CONTINUED

QUESTION AT A CORRESPONDINGLY

NUMBERED BUBBLE ON THE

INDICATED PAGE NUMBER.

A NUMBERED BUBBLE WITH
AN ARROW QUT OF THE
BUBBLE INDICATES THE
START OF A PROCEDURE ON
THAT PAGE.

A RECTANGLE TELLS
YOU TO DO SOMETHING
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— ——
Adding or Changing th
EEPROM in the 90"™M-30

Application programs are normally developed in the CPU’s RAM memory and executed
from RAM memory. If additional program integrity is desired, or operation of the PLC with-
out a battery is desired, an optional EEPROM or EPROM can be installed in a spare socket
(labeled PROGRAM PROM) on the Model 311/313 backplane or in a socket on the model
331/341 CPU module. EEPROMs can be written to and read from. EPROMs can be read
when installed in the PLC; however, they must be written to using an external PROM pro-
gramming device. '

Following is the procedure for adding or changing the EEPROM or EPROM. For clarity, the
term PROM is used to refer to either an EEPROM or an EPROM.

I. Remove power from the system.

2. If311/313
L Remove all modules, including the power supply.
L Remove the plastic cover.

3. If331/341:

Remove CPU from backplane.
Remove front plate and bezel. Unsnap circuit board and remove from case.

4. TIfthesocketis the type which has a screw near the top edge {some versions of 311/331),
loosen screw at top of PROM socket (CCW twist;).

5. If present, remove old PROM from socket. Replace with orinstall new PROM. Orient
the PROM so the end with a notch {the top of the prom) is toward the top edge of the
backplane. Pin 1 of the prom is the first pin on the left as you move counter—clockwise
fromthe notch. Onthe 311/331, correct installation orients the notch toward the screw.

6. When present, tighten screw at top of PROM socket (CW twist).

7. IF311/313:
. Repiace the plastic cover.
L] Replace all modules, including the power supply.

Q-Pulse Id TMS1078 o i -

Active 10/12/2014 ' '

8 If331 CPU: —]

L Assure jumper JP1, located at the bottom of the PROM socket, is in the 1-2
position for EPROM and the 3-2 position for EEPROM. This informs the
CPU firmware which type of device is present.

5. If331/341 CPU:

L Replace circuit board in case.
L Reinstall front plate and bezel.

® Replace CPU in backplane.
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: |
Changing the EEPROM
(continued)

10. Apply power. The PLC follows the flowchart found in the "Power-Up Sequence” figure
in the Power-Up and Power-Down Section of the Series 90-30/90-20 Programmable
Controllers Reference Manual (GFK-0467) to determine if a program will be loaded
from PROM to RAM. i

11. Forthe EEPROM to be used by the CPU, the CPU configuration must be set to use EE-
PROM as the "Program Source”. You may use the LM 90 Configuration software or the
HHP to accomplish this.

12. To store the program in RAM, you may use either the Hand-Held Programmer or Logic-
master 90-30, Rev 3.5 or higher, Refer to the instructions in the HHP User'’s Manual
{(GFK-0402) for HHP. To use Logicmasier 90-30, follow these instructions:

. Start the LM90-30 Programmer Package

®  Activate the Utilicies Menu (F9) '

L Select the EEPROM function (F10)

. Select the WRITE operation

L] Verify the items you want to write to EEPROM are selected.

L] Press ENTER to start the operation. Refer to the Logicmaster 90 Series 90-30
and 90-20 Programming Software User’s Manual (GFK-0466) for more
information,

Q-Pulse Id TMS1078 : Active 10/12/2014 ! : ‘ Page 230 of 402



SP078 gor;agofe Road Nudgee SPS Power Units for Gensets OM Manual

Notes and Precautions

1. WARNING: Do not discard the lithium-manganese dioxide battery in fire. Do not at-
tempt to discharge the battery. The battery may burst or burn or release hazardous mate-
rials. Dispose of the battery as you would any hazardous material.

2. CAUTION: Aftera power fault, the system will come back onin the mode (STOF, RUN/
ENABLED, RUN/DISABLED) in which it was operating before power loss, unless the
power up configuration specifies a particular mode.

3. Nothaving a battery installed will not prevent the PLC from running. It will generate a 5. Supply (input) voltage tolerances for Series 90-30 power supplies:
PLC fault on power cycle that prevents the PLC from entering RUN mode automatically.
Clearing this fault will enable the PLC to be placed in RUN mode.

4. To short the "super cap’ on a 311/321 PLC: IC693PWR321: 100 to 240 VAC
100 to 250 VDC (125 VDC nominal)
L] Remove power from the system. |
. Remove all modules, including the power supply. ;
) IC693PWR322: 18 to 56 VDC, 21 VDC
] Remove the plastic face plate. '

_ minimum to start
] Find component C20 along the left edge of the module. This is the supercap’. ; 24 VDC OR 48 VDC nominal
Short the positive (+) and negative (-) leads of this device. ’

] Replace the plastic face plate. .
6. Total cable length must not exceed 50 feet between a CPU rack and an expansion rack.
[ Repl 11 modules.
eplace all modules Length must notexceed 700 feet between a CPU rack and aremote rack. No termination
] Restore power to the system. plug is needed on a one—-rack system.
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- REPLACE OR INSTALL
| BATTERY.

. VERIFY LOGIC &
CONFIG ARE
PRESENT IN THE CPU

YES
POWER LED

ON
?

NO

TOGGLE CPU TO
1 RUN USING HHP
(PAGE 2) OR LM90
x
Y
YES
YES IS OK l

LED ALWAYS

BLINKING ?
NO
~ s
SYSTEM
OPERATING
ON?
A
6 7 YES 1
(PAGE 5) (PAGE 9) ; 2
PROBLEM
X X SOLVED! (PAGE &)
: X
PAGE 1 (Refer to the Preface for information on DIA30AL

safety considerations, related publications Grz.0085
and the symbols used in this guide.)
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IS

IS VOLTAGE \_ YES SUPPLY “\\_YES | REMOVE POWER
APPLIED TO VOLTAGE IN  -REMOVE ALL CARDS
TOLERANCE? .APPLY POWER

PWR SUP?

IS

IS YES

NO LINE FUSE YES CORRECT FAULTY
— BLOWN? SUPPLY VOLTAGE POWEC;?NLED
APPLY PROPER REPlF-GgE LINE | . REMOVE POWER
VOLTAGE - REPLACE POWER SUPPLY
- APPLY POWER
A
Y
START 4
(PAGE 1) (PAGE 3)
PAGE 2 DIA30BL
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- REMOVE POWER
- INSTALL NEXT CARD
- APPLY POWER

NO

ARE ALL
MODULES

PAGE 3

NSTALLED?

- REMOVE POWER
- REPLACE FAULTY]

- APPLY POWER

MODULE
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- REMOVE POWER
- REPLACE POWER SUPPLY

DIA30CL
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8
(PAGE 6)

CPUIN
STOP/FLT OR
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STOP/HALT

USE LMS0 OR HHP
TO CLEARPLC &

IS FAULT
SYS CONFIG

CONFIGTO |y
POWER UP IN RUN [

USE LM390 OR HHP
TOPLACEPLCIN
RUN MODE.

ISMATCH? 1/0O FAULT TABLES

PAGE 4
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PROBLEM
SOLVED!

DIA30DL
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7

311/321 YES
313/323

(PAGE 9)
-

CcPU?

331/341: '

- REMOVE POWER

- REMOVE CPU

- REMOVE & REPLACE SYSTEM PROM
- REPLACE CPU

- APPLY POWER

*COLD START DELETES THE CONTENTS
OF THE CPU’S MEMORY AND
RESTORES COMMUNICATION
PARAMETERS (BAUD RATE, PARITY,
PAGE 5 ETC.) TO THEIR DEFAULT VALUES.

Q-Pulse Id TMS1078__ Active 10/12/2014

311/313/321/323:

- REMOVE POWER

- REMOVE ALL CARDS & BACK PLANE COVER
- SHORT SUPER CAP (SEE NOTE 4)

- REPLACE ALL CARDS & BACK PLANE COVER
- APPLY POWER ‘

DIA30EL
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VERIFY RACK AND
PROGRAMMER
GROUND :
ARE THE SAME!:

REMOVE POWER FROM CPU
APPLY POWER TO CPU

‘CHECK SERIAL PORT SETTINGS.

-CHECK CABLE CONNECTIONS FROM PC TO CPU.

-CHECK CONVERTER IF USING SERIAL

o LOGICMASTER 90-30

-ENSURE PC WILL WORK WITH ANOTHER 90/30 CPU

-REMOVE ANY MOUSE DRIVER OR CONFLICTING
TERMINATE—AND -~ STAY—RESIDENT PROGRAM.

-VERIFY CPU WILL WORK WITH ANOTHER PC.

CAN CPU
COMMUNICATE
WITH LM90?

YES

START

(PF&E 1)
PAGE 6 DIA30FL
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THE RACK AND SLOT OF THE
MISMATCHED MODULE ARE GIVEN
IN THE FAULT TABLE AS A
DECIMAL NUMBER (EG, 0.1, 1.3,
ETC.) AT THE FAR LEFT SIDE OF
THE TABLE.

IS CONFIGURE
TYPE SAME AS
HARDWARE?

SELECT LM90 CONFIG
SELECT I/O CONFIG

YES

CHANGE LM90
CONFIG OR
HARDWARE SO
BOTH ARE THE

SAME.

START

- EXIT I/O CONFIG
- SELECT & CLEAR PLC FAULT TABLE
- SELECT & CLEAR I/O FAULT TABLE.

- SELECT UTILITIES
- STORE CONFIGURATION TO PLC

REPLACE
| MISMATCHING
BOARD

USE LM90 OR HHP
TO PLACE PLC IN

PAGE 7 (PAGE 1)
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RUN MODE.

DIA30GL
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CAN CPU

8
(PAGE 6)

ARE LM90 NO
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- STOP PLC

LOGIC & CONFIG
EQUAL TO

PLC?

YES

- START PLC

- SELECT UTILITIES IN LM90
- STORE CONFIGURATION TO PLC

VERIFY:

- ALL RACKS ARE PROPERLY
GROUNDED

- ALL LOADS ARE PROPERLY
SURPRESSED

N
i

‘

USE LM90 OR HHP
TO PLACE PLC IN

- LAST RACK IS PROPERLY
TERMINATED

- CABLES DO NOT EXCEED MAX
LENGTH (SEE NOTE 6)

PROBLEM
SOLVED!

IS SYSTEM

RUN MODE.

YES IS RUN LED

OPERATING
OK?

PAGE 8

VERIFY:
INPUTS APPEAR IN REF TABLES

ON?

NO

FORCED OUTPUTS ENERGIZE
FIELD DEVICES
PROGRAM LOGIC

Active 10/12/2014

START
(PAGE 1)

DIA30HL
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- REMOVE POWER
- REPLACE CPU
- APPLY POWER

YES

CAN CFU
COMMUNICAT!
WITH LM30?

YES

- REMOVE POWER i

- REMOVE MODULES
FROM RACK* S

- APPLY POWER

1
(PAGE 2)

* REMOVE ALL MODULES EXCEPT
POWER SUPPLY AND 331/341 CPU

11 : ' START
{PAGE 10) (PAGE 1)

PAGE 9

DIA30JL
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]

- REMOVE POWER

- REPLACE BACK PLANE

- REPLACE POWER SUPPLY
- REPLACE 331/341 CPU

- APPLY POWER

.

1

ot
P

YES CAN CPU
» COMMUNICAT
WITH LM90Y”
NO
t
YOUR PROBLEM IS BEYOND THE SCOPE OF
THIS TROUBLESHOOTING GUIDE. CALL THE
GE FANUC HOTLINE OR YOUR GE FANUC
DISTRIBUTOR FOR ASSISTANCE.
PAGE 10 i DIA3OKL
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ESTABLISHED 1981

DIESEL STANDBY GENERATOR

LOCAL CONTROL PANEL

FUNCTIONAL DESCRIPTION

FOR

Brisbane City Council

19th May 2003
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ABBREVIATIONS

Gl Generator 1 Diesel
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1. GENERAL

1.1.

1.2.
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The PLC for the above operation is a GE Fanuc IC693CPU350. This
program has been designed for the use on G1. The operation below controls

G1.

A mode selector switch selects how G1 shall operate :

1.2.1.

1.2.2.

1.2.3.

1.2.4.

Off
Manual Mode
Test Mode.

Automatic Mode.

2. MANUAL MODE

2.1.

2.2

2.3.

24.

Q-Pulse Id TMS1078

To operate G1 in MANUAL Mode.

Select this operation by turning the AUTO — TEST — MAN- OFF selector
switch to the MANUAL position.

Press the MANUAL START push button to start the generator.

The generator will begin to crank.

24.1.

24.2.

243,
244,
245
2.46.

2.4.7.

If it fails to start within the 10 seconds, the starter motor is stopped and
a delay of 10 seconds before it will attempt to restart.

The generator set is allowed 3 attempts to stan.

If it fails to start on the third attempt, the generator is locked out on
FAIL TO START Alarm.

When the generator starts, the starter motor is stopped by a stop
cranking input which measures the speed of the generator.

Once the generator has started, there is a 10 second time delay for
the oil pressure to stabilise.

If the oil pressure is not up to pressure after the 10 second time delay,
the generator shall shut down on LOW OIL PRESS Alarm.

Once the generator is running there is a 5 second warm up time
before it is ready to accept load.
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To Manual Transfer to Generator in the MANUAL Mode.

2.5.1.

2.5.2.

2.5.3.

2.54.

2.5.5.

256.

Start the generator and wait for the generator to run up to speed and
voltage and ready to accept load.

Press the MANUAL TRANSFER TO GEN push button.
The MAINS ATS shall Open.

After a 30 second delay the GEN ATS shall Close.

If the MAINS ATS fails to Open.

2.5.5.1. After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm.

2.5.5.2. The system shall return back to MAINS ATS operation.
If the GEN ATS fails to Close.

2.5.6.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

2.5.6.2. The system shall return back to MAINS ATS operation.

To Manual Transfer to Mains in the MANUAL Mode.

26.1.

26.2.

2.6.3.

2.64.

2.6.5.

2.6.6.

The GENERATOR ATS is Closed.

Press the MAN TRANSFER TO MAINS push button.
The GEN ATS shall Open.

After a 30 second delay the MAINS ATS shall Close.
If the GEN ATS fails to Open.

2.6.5.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

2.6.5.2. The system shall return back to GEN ATS operation.
If the MAINS ATS fails to Close.
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2.6.6.1. After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm.

2.6.6.2. The system shall return back to GEN ATS operation.
2.7. To stop the generator in the MANUAL Mode.

2.7.1. When the generator is running, it may be stopped by pressing the
MANUAL STOP push button.

2.7.2. If the generator is still GEN ATS operation. The MANUAL TRANSFER
TO MAINS is initiated.

2.7.3. When the GEN ATS is Open, the generator will enter the cool down
time of 1 second.

2.7.4. After the cool down time, the generator will shut down.

2.7.5. Once the generator has shut down there is a 15 second delay before it
may be restarted. This is to ensure the engine has mechanically
stopped.
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NON-PERMANENT SITE, MANUAL MODE

3.1

3.2.

3.3.

34.

3.5.

3.6.

3.7.

To operate G1 in a Non-Permanent Site Location in MANUAL Mode.

Connect the generator cables to the site generator CB ensuring the site
generator CB is OFF. See BCC procedures.

A plug with shorting links is required to be installed. It is required to be
plugged into the 27 Pin Station Plug.

3.3.1. Pins 11 and 12 are required to be connected. This is to indicate that
the Mains ATS is Closed. If they are not connected a MAINS ATS
Alarm shall be indicated.

Select from the AUTO — TEST — MAN- OFF selector switch to the MANUAL
position.

Press the MANUAL START push button to start the generator.
The generator will begin to crank.

3.6.1. If it fails to start within the 10 seconds, the starter motor is stopped and
a delay of 10 seconds before it will attempt to restart.

3.6.2. The generator set is allowed 3 attempts to start.

3.6.3. If it fails to start on the third attempt, the generator is locked out on
FAIL TO START Alarm.

3.6.4. When the generator starts, the starter motor is stopped by a stop
cranking input which measures the speed of the generator.

3.6.5. Once the generator has started, there is a 10 second time delay for
the oil pressure to stabilise.

3.6.6. If the oil pressure is not up to pressure after the 10 second time delay,
the generator shall shut down on LOW OIL PRESS Alarm.

(W
o
=

. Once the generator is running there is a 5 second warm up time
before it is ready to accept load.

To connect the generator to the site load.

3.7.1. Manually switch over to the generator supply via the site CB’s. See
BCC procedures.

3.7.2. Do not use the MANUAL TRANSFER TO GEN or the MAN
TRANSFER TO MAINS push buttons.
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3.8. Todisconnect the generator from the site load.

3.8.1. Manually switch over to the mains supply via the site CB's. See BCC
procedures.

3.8.2. Do not use the MANUAL TRANSFER TO GEN or the MAN
TRANSFER TO MAINS push buttons.

3.9. To stop the generator in the MANUAL Mode.

3.9.1. When the generator is running, it may be stopped by pressing the
MANUAL STOP push button.

3.9.2. The generator will enter the cool down time of 1 second.
3.9.3. After the cool down time, the generator will shut down.

3.9.4. Once the generator has shut down there is a 15 second delay before it
may be restarted. This is to ensure the engine has mechanically
stopped.
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TEST OPERATION

4.1. To operate the generator in the TEST Mode.
4.2. Select this operation by turning the AUTO — TEST.— MAN- OFF selector
switch to the TEST position.
4.3. If the selector is changed to MAN while the generator is operating on TEST,
"~ the system shall change to MANUAL TRANSFER TO GEN.
4.4. The generator shall begin to crank.
4.4.1. If it fails to start within the 10 seconds, the starter motor is stopped and
a delay of 10 seconds before it will attempt to restart.
4.4.2. The generator is allowed 3 attempts to start.
4.4.3. If it fails to start on the third attempt, the generator is faulted on FAIL
TO START Alarm.
4.5." When the generator starts, the starter motor is stopped by a stop cranking
input which measures the speed of the generator.
4.6. The MAINS ATS shall Open.
4.7.  Once the generator has started, there is a 10 second time delay for the oil
pressure to stabilise.
4.8. If the oil pressure is not up to pressure after the 10 second time delay, the
generator shall shut down on LOW OIL PRESS Alarm.
4,9. Once the generator is running there is a 5 second warm up time before it is
ready to accept load.
4.10. After the warm up time has expired and the MAINS ATS has been open for
30 seconds the GEN ATS shall Close.
4.11. If the MAINS ATS fails to Open.
4.11.1. After a 5 second delay an Alarm shall be generated and the MAINS
CONNECTED indicator shall flash to indicate the Alarm.
4.11.2. The system shall shut down and return back to MAINS ATS operation.
4.12. If the GEN ATS fails to Close.
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4.12.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate the
Alarm.

4.12.2. The system shall shut down and return back to MAINS ATS operation.
4.13. To stop the generator in the TEST Mode.

4.13.1. Select this operation by turning the AUTO — TEST — MAN- OFF
selector switch to the AUTO or OFF position.

4.13,2. The GEN ATS shall Open.
4.13.3. After a 30 second delay the MAINS ATS shall Close.
4.13.4. If the GEN ATS fails to Open.

4.13.4.1.After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

4.13.4.2.The system shall return back to GEN ATS operation.
4.13.5. If the MAINS ATS fails to Close.

4.13.5.1.After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm.

4.13.5.2.The system shall return back to GEN ATS operation.

4.13.6. When the GEN ATS is Open, the generator will enter the cool down
time of 5 minutes.

4.13.7. After the cool down time, the generator will shut down.

4.13.8.If a Mains Failure occurs during the cool down pericd the generator
shall transfer back to the GENERATOR ATS without shutting down.

4.13.9. Once the generator has shut down there is a 15 second delay before it

may be restarted. This is to ensure the engine has mechanically
stopped.
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5.1.

5.2.

5.3.

54.
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To operate the generator in the AUTO Mode.

Select this operation by turning the AUTO — TEST — MAN- OFF selector
switch to the AUTO position.

The Phase Failure Relay from the clients switch board shall give a Start

Signal for the generators to run.

The Remote Start Command.

54.1.

54.2.

54.3.

544.
5.4.5.
5.4.6.
54.7.

54.8.

The generator shall begin to crank.

5.4.1.1. If it fails to start within the 10 seconds, the starter motor is
stopped and a delay of 10 seconds before it will attempt to
restart.

5.4.1.2. The generator is allowed 3 attempts to start.

5.4.1.3. If it fails to start on the third attempt, the generator is faulted on
FAIL TO START Alarm.

When the generator starts, the starter motor is stopped by a stop
cranking input which measures the speed of the generator.

The MAINS ATS shall Open.

Once the generator has started, there is a 10 second time delay for

the oil pressure to stabilise.

If the oil pressure is not up to pressure after the 10 second time delay,

the generator shall shut down on LOW OIL PRESS Alarm.

Once the generator is running there is a 5 second warm up time

before it is ready to accept load.

After the warm up time has expired and the MAINS ATS has been
open for 30 seconds the GEN ATS shall Close.

If the MAINS ATS fails to Open.

5.4.8.1. After a 5 second delay an Alarm shall be generated and the

MAINS CONNECTED indicator shall flash to indicate the

Alarm.
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5.4.8.2. The system shall shut down and return back to MAINS ATS
operation.

54.9. If the GEN ATS fails to Close.

5.4.9.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

5.4.9.2. The system shall shut down and return back to MAINS ATS
operation.

To stop the generator in the AUTO Mode.

5.5.1. The Phase Failure Relay from the clients switch board shall give a
Stop Signal for the generators to run.

5.5.2. The Remote Stop Command.

5.5.3. There is a 2 minute proving time for the Phase Failure Relay.
5.5.4. After the 2 minute proving time the GEN ATS shall Open.
5.5.5. After a 30 second delay the MAINS ATS shall Close.

5.5.6. If the GEN ATS fails to Open.

5.5.6.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

5.5.6.2. The system shall return back to GEN ATS opération.
5.5.7. lf the MAINS ATS fails to Close.

5.5.7.1. After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm. ‘

5.5.7.2. The system shall return back to GEN ATS operation.

5.5.8. When the GEN ATS is Open, the generator will enter the cool down
time of 5 minutes.

5.5.9. After the cool down time, the generator will shut down.

5.5.10. If a Mains Failure occurs during the cool down period the generator
shall transter back to the GENERATOR ATS without shutting down.
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5.5.11. Once the generator has shut down there is a 15 second delay before it
may be restarted. This is to ensure the engine has mechanically
stopped.
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6. FAULT OPERATION

6.1. Emergency Stop Operation.

6.1.1. Operation of the Emergency Stop push button immediately shuts down
the generator and Opens the Generator CB. The Emergency Stop is
latched, and requires manual resetting to release the Emergency Stop
push button.

6.1.2. After the Emergency Stop push button is released, a fault reset will
need to be initiated to reset the PLC.

6.2. HIGH HIGH Alarm Operation.
6.2.1. The Generator CB is Opened immediately.
6.2.2. The generator is shut down immediately.
6.2.3. The following alarms will initiate a HIGH HIGH Alarm condition :-
6.2.3.1. Emergency Stop Fault
6.2.3.2. MEN Fault
6.2.3.3. Low Oil Pressure Shutdown Fault, 10 Seconds Startup Delay

6.2.3.4. High Engine Temperature Shutdown Fault, 30 Second Startup
Delay

6.2.3.5. Low Radiator Level Fault, 5 Second Delay
6.2.3.6. Over Speed Fault
6.3. HIGH Alarm Operation
6.3.1. The Generator CB is Opened immediately.

6.3.2. Once the generator circuit breaker is opened, the generator will run
through its normal cool down time and shut down.

6.3.3. The following alarms will initiate a HIGH Alarm condition:-
6.3.3.1. Generator Under Speed Fault, 5 Second Delay
6.3.3.2. Alternator Under Voltage Fault, 5 Second Delay

6.3.3.3. Alternator Over Voltage Fault, 5 Second Delay
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6.3.3.4. Generator CB Tripped Fault
6.3.3.5. Alternator High Temperature Fault, 30 Second Startup Delay
MEDIUM Alarm Operation.
6.4.1. A Normal Shutdown shall be Initiated.
6.4.2. If the GEN ATS does not Open then the Generator CB is Opened.
6.4.3. The following alarms will initiate a MEDIUM Alarm condition :-
6.4.3.1. Fuel Empty Level Fault, 5 Second Delay
6.4.3.2. Fail To Start Fault, 3 Attempts
LOW Alarm Operation.

6.5.1. A Warning has occurred on the generator. The generator will not shut
down.

6.5.2. The following alarms will initiate a LOW Alarm condition :-
6.5.2.1. Low Qil Pressure Warning Alarm, 10 Seconds Startup Delay

6.5.2.2. High Engine Temperature Warning Alarm, 30 Second Startup
Delay

6.5.2.3. Fuel Low Level Alarm, 5 Second Delay
6.5.2.4. Battery Charger AC Supply Failed Alarm, 60 Second Delay
6.5.2.5. Control Battery Low Volts Alarm, 30 Second Delay

6.5.2.6. Start Battery Low Volts Alarm, 60 Second Delay
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! Main Rack: Slot 0
' IC693PWR331 Power Supply 24 VDC 30W
Power Consumption '
Voltages 7/ Supplied
+5VDC {Watts) 30
+24VDC Relay Power {Watts) 15
- +24VDC Iscolated (Watts) 20
Total System: 30

Settings
Parameters / Values
Hand Held Programmer: No
-Converter: 0

Main Rack: Slot 1
TC693CPU3S0 Series 90-30 CPU Model 350
Settings
Parameters / Values
I1/0 Scan-Stop: No
Power Up Mode: Run
Logic / Configuration From: RAM
Registers: RAM
Passwords: Disabled
Checksum Words: B
. Data Rate {bps): 19200

Parity: Odd
Stop Bits: 1
Modem Turnaround Time (.01 Sec / Count): 0 .
Idle Time (Sec}: 10
Timer Faults: Disabled
SNP ID:
Key Switch Run/Stop: Enabled
Memory Protect: Disabled
Ignore Fatal Faults: Disabled

Scan .
Parameters / Values
) Sweep Mode: Nomal
i Sweep Timer {(mSec): N/A

Memory

Parameters / Values
. %I Discrete Input: 2048
o 18] Discrete Qutput: 2048
%S System Use: 128
™ Internal Discrete: 4096
$T Temporary Status: 256
%G Genius® Global: 1280 .
. gAI Analog Input: 2048 ) .
| 8AQ Analog Qutput: 512

&R Register Memory: 9999

Detailed View GE Fanuc Hardware Configuration ) Series 90-30

-
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Power Consumption
Parameters / Values
+5VDC (Watts) 3.35
+24VDC Relay Power (Watts) 0
+24VDC Isolated (Watts) O

Main Rack: Slot 2
IC693CMM311 Communications Coprocessor
Settings
Parameters / Values
Configuration Mode: RTU Only

Port 1
Parameters / Values
RTU Enable: Yes
Data Rate (bps): 9600
Flow Control: None
Parity: None
Station Address: 1

' Port 2

. Parameters / Values

RTU Enable: Yes
Interface: RS485

Data Rate (bps): 9600
Flow Control: None -
Parity: None

Station Address: 1

Power Consumption .
! Parameters / Values

v +5VDC (Watts) 2.00

+24VDC Relay Power (Watts) O

+24VDC Isolated (Watts) O

Main Rack: Slot 3

IC693MIDL.645 16 Circuit Input 24 VDC Positive / Negative Logic
Settings

3 Parameters / Values

Reference Address: %I00001

Length: 16

Wiring
Terminal / Wiring Information
From Terminal 1 to Terminal 20 : No wiring information.

Power Consumption
Parameters / Values
+5VDC (Watts) 0.40
+24VDC Relay Power (Watts) O

Detailed View . GE Fanuc Hardware Configuration
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+24VDC Isolated (Watts) 0.6

‘Main Rack: Slot 4

IC693MDL.645 16 Circuit Input 24 VIDC Positive / Negative Logic
Settings
‘" Parameters / Values

Reference Address: %$I00017

‘Length: 16

Wiring
Terminal / Wiring Information .
From Terminal 1 to Terminal 20 : No wiring information.

Power Consumption
Parameters / Values
+5VDC (Watts) 0.40
+24VDC Relay Power (Watts) O
+24VDC Isolated (Watts) 0.6

Main Rack: Slot 5

IC693MDL.645 16 Circuit Input 24 VIDC Positive / Negative Logic
Settings :

Parameters / Values '

‘Reference Address: $I100033

Length: 16

Wiring
~ Terminal / Wiring Information ‘
From Terminal 1 to Terminal 20 : No wiring information.

Power Consumption
Parameters / Values
+5VDC (Watts) 0.40
+24VDC Relay Power (Watts) O
+24VDC Isolated (Watts) 0.6

Main Rack: Slot 7
IC693MDIL.940 16 Circuit OQutput Relay 2A
Settings ‘ )
Parameters / Values

"Reference BAddress: $Q00001
Length: 16

Wiring
Terminal / Wiring Information
From Terminal 1 to Terminal 20 : No wiring information.

Power Consumption

Detailed View GE Fanuc Hardware Configuration i

Series 90-30
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Parameters / Valucs

+5VDC (Watts) 0.04
+24VDC Relay Power (Watts) 3.24

+24VDC Isolated (Watts) O

Main Rack: Slot 8 -

IC693MDIL940 16 Circuit Output Relay 2A

Settings
Parameters / Values
Reference Address: $Q00017

lLength: 16

Wiring
Terminal / Wiring Information
From Terminal 1 to Terminal 20 : No wiring information.

Power Consumption
Parameters / Values

+5VDC (Watts) 0.04
+24VDC Relay Power (Watts) -3.24

+24VDC Isolated (Watts) .0

Main Rack: Slot 9
1IC693MD1.940 16 Circuit Cutput Relay 2A

‘Settings
Parameters / Values
Reference Address: $Q00033
length: 16

Wiring
Terminal / Wiring Information -
From Terminal 1 to Terminal 20 : No wiring information.

Power Consumption
Parameters / Values

+5VDC (Watts) 0.04
+24VDC Relay Power (Watts) 3.24

+24VDC Isolated (Watts) O

GE Fanuc Hardware Configuration

Detailed View
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%1 References
Overlap Start End

1 le
17 32
33 48

Total %1: 48

%0 Q References
Overlap Start End

1 16
17 32
33 48

Total %Q: 48

Reference Details

Q-Pulse Id TMS]O78
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BCC_4000_4 Page:. 6
Addr Mem Type Cat Num
(0.3} Consumed IC693MDLG45
(0.4} Consumed IC693MDL645
(0.5) Consumed IC693MDLE4LS

Highest Reference: 48

Addr Mem Type Cat Num

(0.7) Produced . IC693MDL340
(0.8) Produced IC653MDLE40 ,
(0.9) Produced IC693MDLS40

Highest Reference: 48

" GE Fanuc Hardware Configuration ) Seres 90-30
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Name
SEL_AUTO
‘SEL_TEST
SEL_MAN
-EM_STOP_PB
WLAMP_TEST_PB
ALM_RESET_PB
ALM_MUTE_PB
MAN_STR_PB
MAN_STP_PB
MAN_TRF_MAINS_PB
MAN_TRF_GEN_PB

SPD_STP_CRK
SPD_UNDER
SPD_OVER
VOLTS_UNDER
VOLTS_OVER
ALT_TEMP

GEN_CB_TRIP
MEN_FLT
BAT_CHG_AC
BAT_CONT_LOW_V

BAT_STR_LOW_V

MAINS_FAILED
MAINS_ATS_CLS
GEN_ATS_CLS
"REM_STR
REM_STP
OIL_P_LOW_SD
OIL_P_LOW_W
ENG_T H! SD

ENG_T_HI_W

RAD_WATER_LOW
FUEL_LEV_LOW
FUEL_LEV_EMPTY
CAN_DOORS_OPEN
STEP_1

STEP 2_E
STEP_3

STEP_4

STEP 5

STEP_ 6

STEP7

STEP_8

STEP 9

STEP 2_GE
GEN_OFF
AUTO_TEST_STR
REMOTE_STR
MAINS_FAIL_STP
REMOTE_STP
TEST_STR
'TEST_STP
'GEN_RUN_OFF
ENABLE_OFFLINE

HH_ALM_OSH1
H_ALM_OS1
H_ALM_OS2
M_ALM_OS1
M_ALM_OS2
M_ATS_ALM_OS1
M_ATS_ALM_OS2
MAINS_FAIL_STR
GEN_RUNNING
FAIL_STR.TM .
FAIL_STR_DLY

Program: BCC_4000_4
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Type
BIT
BIT
BIT
BIT
BIT
BIT

BIT

BIT
BIT
BIT
BIT

BIT
‘BIT

BIT .
BIT
BIT
BIT

BIT
BIT
BIT

PP QU G G QU G

Len

-t

J e N L Gy P NS S S NP N N QPSR N G Y

-— b b b

-

-

Address Description
%100001 Selector Switch Auto
%100002 Selector Switch Test
%100003 Selector Switch Manual
%100004 Emergency Stop PB
%100005 Lamp Test PB
%100006 Alarm Reset PB
%100007 Alarm Mute PB
%100008 Manaul Start PB
.%100009 Manual Stop PB
%100010 Manual Transfer to Mains PB
%100011 Manual Transfer to Generator
PB .
%100017 Crank Cutout Relay
%100018 Under Speed Relay
%I100019 Over Speed Relay
%100020 Under Voltage Relay
%100021 Over Voltage Relay
"~ %I00022 Altemator High Temperature
“Relay
%I100023 Generator CB Tripped
%100024 - MEN Fault Relay
%100025 Battery Charger AC Relay
%100026 Control Battery Charger Low
Voltage
%100027 Start Battery Charger Low
Voltage
%I100033 BCC Mains Failed :
%100034 BCC Mains ATS Closed .
%100035 BCC Generator ATS Closed
%100036 - BCC Remote Start
%100037 BCC Remote Stop
%!00041 Low Oil Pressure Shutdown
%100042 Low Oil Pressure Waming
%100043 High Engine Temperature
. Shutdown .
%!100044 High Engine Temperature
. Waming
%100045 Low Radiator Water Level
%100046 Low Fuel Level
%100047 Fuel Empty
%100048 Canopy Doors Open
%M00001 Step Sequence No.1
%M00002 Step Sequence No.2
%M00003 Step Sequence No.3
%M00004 Step Sequence No.4
%MO00005 Step Sequence No.5
%MO00006 Step Sequence No.6
%M00007 Step Sequence No.7
%M00008 Step Sequence No.8
%M00009 Step Sequence No.9
%M00022 Step Sequence No.2 GE
%M00101 Generator OFF-
%M00102 Auto Test Start / Stop
%M00103 Remote Start
%M00104 Mains Failed Stop
%M00105 Remote Stop
%M00106 Test Start
%M00107 Test Stop
%M00108 Generator Run Off
%M00109 Enable Generator to go
Offline
%M00110 High High Alarm One Shot
%M00111 High Alarm One Shot
%M00112 High Alarm One Shot
%M00113 Medium Alarm One Shot
%M00114 Medium Alarm One Shot
%M00115 Mains ATS Alarm One Shot
%M00116 Mains ATS Alarm One Shot
%M00117 Mains Fail Start
%M00201 Generator Running
%M00202 Failed to Start Time
%M00203 Failed to Start Pulse Delay

A:

Active 10/12/2014. . —- -

Scope
Global
Global
Global
Globat
Global
Global
Global
Global
Global
Global
Global

Global
Global
Global
Global
Global
Global

Global
Global
Global
Global

Global

Global
Global
Global
Global
Global
Global
Global
Globat

Global

Global
Global
Global
Global

Global

Global
Global
Giobal

" Globali
~ Global

Global
Global
Global
Global
Global

" Global

Global
Global
Global
Global
Global
Global
Globa!

Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

DTVTVD XV DIDIDIOIXN D VDIVDVIH VDIITIVIND TOITJTIVOIXOO00D

GLOBAL VARIABL
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Name
FAIL_STR_CNT
CRK_CUTOUT
ENB_STR_DLY

OIL_P_DLY
STR_UP_DLY
\TS_OPN_1
\TS_CLS_1
G_ATS_OPN_1
M_ATS_CLS_1
M_ATS_CLS_ENB
G_ATS_CLS_ENB
HIGH_HIGH_ALM
EM_STP_ALM
MEN_ALM
OIL_P_SD_ALM

ENG_T_SD_ALM
RAD_WATER_LOW_ALM

SPD_OVER_ALM
RAD_WATER_LOW_DLY

SPD_OVER_DLY
HIGH_ALM

PN UNDER_ALM

" TS_UNDER_ALM
VOLTS_OVER_ALM

GEN_CB_TRIP_ALM
ALT TEMP_ALM
SPD_UNDER_DLY
VOLTS_UNDER_DLY
VOLTS_OVER_DLY
MEDIUM_ALM '
FUEL_LEV_EMPTY_ALM
FAIL_TO_STR_ALM
FUEL_LEV_EMPTY_DLY

LOW_ALM
OIL_P_W_ALM

ENG_T_W_ALM
FUEL_LEV_LOW_ALM
BAT_CHG_AC_AIM

BAT CONT_LOW_V_ALM
E..._STR_LOW_V_ALM

FUEL_LEV_LOW_DLY
BAT_CHG AC_DLY

BAT_CONT_LOW_V_DLY
BAT_STR_LOW_V_DLY
MAINS_ATS_OPN_ALM
MAINS_ATS_CLS_ALM
GEN_ATS_OPN_ALM
GEN_ATS_CLS_ALM

NEW_ALM
%M00401

Program: BCC_4000_4

—P_ulse Id TMS1078 . *

Type
BIT

BIT
BIT
BIT
BIT
BIT
8IT

8IT

8IT

BIT
BIT

BIT
BIT
BIT
BIT
BIT

BIT
BIT

BIT
BIT
BIT

BIT

BIT
BIT

BIT
BIT

[ QU G QT G G G

-k

e e )

-

-

Address

%M00204
%M00205
%M00206

%M00207
%M00208
%M00209
%M00210
%M00211

%M00212

%M00213 -

%M00214
%M00300
%M00301
%M00302
%M00303

%M00304
%M00305

%M00306
%M00315

%M00316
%M00320
%M00321
%M00322

%M00323

%M00324
%M00325

%M00331
%M00332
%M00333
%M00340
%M00341
%M00342
%MO00351

%MO00360
%MO00361

%M00362

%M00363 .

%M00364

“%MO00365

%M00366
%MO00373

- %M00374

%M00375

%M00376 .
%M00381

%M00382
%M00383
%M00384

%MO00400
%M00401

~7 sPG78 Sandgate Road NUdgee SPS Power Unifs for Gensets OM Manual
Len

Description

Failed to Start Counter
Generator Crank Cutout
Enable Start Delay for
Alarms

Oil Pressure Alarm Delay
Startup Alarm Delay

Mains ATS Open Command
Generator ATS Close
Command

Generator ATS Open
Command .
Mains ATS Close Command
Mains ATS Close Enable
Generator ATS Close Enable
High High Alarm
Emergency Stop Alarm
MEN Alarm

Low Oil Pressure Shutdown
Alarm

High Engine Temperature
Shutdown Alarm

Low Radiator Water Level
Alarm

Over Speed Alarm

Radiator Water Level Low
Delay

Over Speed Delay Timer
High Alarm

Under Speed Alarm
Attemator Voltage Under
Alarm

Altemator Voltage Over
Alarm

Generator CB Tripped Alarm
Alternator High Temperature
Alarm :

Under Speed Alarm Delay
Under Voltage Alarm Delay
Over Voltage Alarm Delay
Medium Alarm

Fuel Empty Alarm

Fail to Start Alarm

Fuel Level Empty Alarm
Delay

Low Alarm

Low Oil Pressure Waming
Alarm .
High Engine Temperature
Waming Alarm

Low Fuel Level Alarm
Battery Charger AC Alarm

Control Battery Charger Low

Voltage Alarm
Start Battery Charger Low
Voitage Alarm

Fuel Level Low Alarm Delay

Battery Charger AC Failure
Delay

Control Battery Low Voltage
Delay

Start Battery Low Voitage
Delay

Mains ATS Failed to Open
Alarm .
Mains ATS Failed to Close
Alarm

Generator ATS Failed to
Open Alarm

Generator ATS Failed to
Close Alarm

New Alarm

**No Description**

A:

- Active 10/12/2014

Scope
Global
Global
Global

Global
Global
Global
Global

Global

Global
Global
Global
Global
Global
Global
Global

Global
Global

Global
Global

Global
Global
Global
Global

Global

Global
Global

Global -

Global
Global
Global
Global
Global
Global

Global
Global

Global
Global
Global
Global
Global

Global
Global

Global
Global
Globatl
Global
Globat
Global

Global
Global

o D ANVRD

R
R

GLOBAL VARIABI
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Name

% M00402
%M00403
%M00404
%M00405
% M00406
%M00421
%M00422
%M00423
%M00424
%M00425
%M00441
%M00442
%M00461
%M00462
%M00463

. %M00464

%M00465
%M00466
%MO00481
%M00482
%M00483
%M00484
AUTO_IND
TEST_IND
MAN_IND
REM_STR_IND
MAINS_AVAIL_IND
MAINS_CON_IND
GEN_RUN_IND
GEN_CON_IND

MAINS_FAILED_IND
EM_STOP_IND
MEN_FLT_IND
OIL_P_LOW_SD_IND

OIL_P_LOW_W_IND
ENG_T_HI_SD_IND
ENG_T_HI_W_IND
RAD_WATER_LOW_IND
FUEL_LEV_EMPTY_IND
FUEL_LEV_LOW_IND
SPD_OVER_IND
SPD_UNDER_IND

FAIL_TO_STR_IND
VOLTS_UNDER_IND

"VOLTS_OVER_IND

ALT_TEMP_IND
GEN_CB_TRIP_IND
BAT_CHG_AC_IND

.BAT_CONT_LOW_V_IND

BAT_STR_LOW_V_IND
CAN_DOORS_OPEN_IND
MAINS_ATS_OPN_CMD
GEN_ATS_CLS_CMD
GEN_SD_ALM
GEN_W_ALM

Program: BCC_4000_4

{Q-Pulse Id TMS1078

SP078 Sandgate Road Nudgee SPS Powar Units for Gensets OM Manual

Type

BIT

. BIT

BIT
BIT

BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT

B R e T T NI NP N N N Wi Wi Wi Vs Wi’ i WL Wt i WU i s G W QT WP VR G G

- ad wd b o b

Len

-k b -

-

Address

%M00402
%M00403
%M00404

%MO00405-

%MO00406
%M00421
%M00422
%M00423
%M00424
%M00425
%MO00441
%M00442
%MO00461
%M00462
%M00463
%M00464
%M00465
%M00466
%MO00481
%MO00482
%M00483
%M00484
%QO00001
%Q00002
%Q00003
%Q00004
%Q00005
%Q00006
%Q00007
%Q00008

%Q00009
%Q00010
%Q00011
%Q00012

%Q00013

%Q00014
. %Q00015

%Q00016
%Q00017
%Q00018
%Q00019
%Q00020
%Q00021
%Q00022
%Q00023
%Q00024
%Q00025

%Q00026
%Q00027

%Q00028
%Q00029
%Q00033
%Q00034
%000035
%Q00036

Description

**No Description™*
**No Description**
**No Description*™
**No Description**
**No Description**
**No Description™*
**No Description**
**No Description**
**No Description*™*
**No Description**
**No Description**
**No Description**
**No Description**

" **No Description**

**No Description**

**No Description™

**No Description**

**No Description**

**No Description**

*“*No Description**

**No Description**

**No Description**

Controls in Auto Indicator
Contiols in Test Indicator
Controls in Manual Indicator
Remote Start Indicator
Mains Available Indicator
Mains Connected Indicator
Generator Running indicator
Generator Connected
Indicated

Mains Failed Indicator
Emergency Stop Indicator
MEN Fault Indicator

Low Oil Pressure Shutdown
Indicator

Low Oil Pressure Waming
Indicator

High Engine Temperature
Shutdown Indicator '
High Engine Temperature
Waming Indicator

Low Radiator Water Level
Indicator

Fuel Empty Indicator

Low Fuel Level Indicator
Over Speed Indicator
Under Speed Indicator

Fail to Start Indicator
Altemnator Voltage Under
Indicator

Altemnator Voltage Over
Indicator

Alternator High Temperature
Indicator

Generator CB Tripped
Indicator

Battery Charger AC Indicator

_ Control Battery Charger Low

Voltage indicator

Start Battery Charger Low
Voitage Indicator

Canopy Doors Open
Indicator

BCC Mains ATS Open
Command

BCC Generator ATS Close
Command

BCC Generator Shutdown
Alarm

BCC Generator Waming
Alarm

A

Active. 10/12/2014 . . . .

Scope
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Globai
Global
Giobal
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

Global
Global
Global

. Global

Global
Global
Global
Global

Global
Global
Global
Global
Global
Global

-]

P
2
o
3
m

B o o o o o o o B s I o B

Global

Global
Global

Global
Global

Global
Global
Global
Global
Global
Global

GLOBAL VARIABL
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Name
FUEL LOW
GEN_RUN
GEN_CON
SMR
GCR
AAR .

\R :
« ~JRS_OPEN
GEN_AUTO
SEQ_CNT

MODBUS_INPUT
MODBUS_OUTPUTS
MODBUS_STATUS_1
- MODBUS_STATUS_2
MODBUS_ALARMS

% R00100
% R00103
%R00106
%R00109
%R00112
%R00115
%R00118
%R00121
%R00124
%R00127
%R00130
%R00133
%R00136°

0139
0200
%R00203
-%R00206
%R00209
%R00212
%R00215
%R00218
%R00221
%R00224
%R00227
%R00230
"%R00300
"%R00303
%R00306
%R00309
%R00312
%R00315
%R00318
%R00321
%R00324
%R00327
%R00330
% 1333
% 1336
%R00339
FST_SCN

LST_SCAN

‘T_10MS
T_100MS
T_18
T 1M
ALW_ON
ALW_OFF
PLC_BAT

%R00400

Program: BCC_4000_4

Pulse I TMS1078 ___

[

WORD
WORD
WORD

WORD

WORD
WORD
WORD
WORD
WORD

. WORD

WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD

- WORD

WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD

" WORD

WORD
WORD
WORD
WORD
WORD
BIT

BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT

WORD

Len

[ N e T G e N N -

-t

"Address

%Q00037

‘%Q00038

%Q00039
%Q00040
%Q00041
%Q00042
%Q00043
%Q00044
%Q00045
%R00001
%R00002
%R00005
%R00008
%R00009
%R00010
%R00100
%R00103
%R00106
%R00109
%R00112
%R00115
%R00118
%R00121
%R00124
%R00127
%R00130
%R00133
%R00136

%R00139

%R00200
%R00203
%R00206
%R00209
%R00212
%R00215
%R00218
%R00221
%R00224
%R00227
%R00230
%R00300
%R00303
%R00306
%R00309
%R00312
%R00315
%R00318
%R00321

-%R00324

%R00327

%R00330. *

%R00333
%R00336
%R00339
%S00001

%S00002

%S00003
%S00004
%S00005
%S00006
%S00007
%S00008
%S00014

%R00400

—-—Active 104242014

Description Stored Val Scope Ret Ovr E
" BCC Low Fuel Global
BCC Generator Running Global
BCC Generator Connected Global
Starter Motor Relay Global '
Govemnor Control Relay Global ’
Audible Alarm Relay Global
Generator Shunt Trip Relay Global
BCC Doors Open Alarm Global
Generator Auto Mode Globat
Sequence Counter Global R
Modbus Digital Inputs Global R
Modbus Digital Outputs Global R
Modbus Status 1 Global R
Modbus Status 2 - Global . R
Modbus Alarms Globat R
**No Description™ Global R
**No Description*™ Global R
**No Description**. , Global R
**No Description*™* Global R
**No Description™ Global R
* **No Description™ Global R
**No Description™ Global R
**No Description** Global R
**No Description** Global R
**No Description™ Global R t
**No Description™ Global R :
**No Description** Global R
**No Description™ Global R
**No Description™ Global R
**No Description™ Global R
**No Description** Global R
**No Description™* Global R
**No Description** Global R
**No Description** Global R
**No Description** Global R
**No Description™ Global R
**No Description** Global R
**No Description** Global R
**No Description*™* Global R |
**No Description™ Global R. ;
**No Description** Global R :
- *No Description** Global R
**No Description*™* Global R
**No Description™ Global R
**No Description** Global R
**No Description** Global R
**No Description** Global R
« **No Description™ Global R
**No Description** Global R
**No Description™ Global R
**No Description** Global R
**No Description** Global R
**No Description™ Global R
**No Description** Global R
Set to 1 when the current Global R
sweep is the first sweep
Reset from 1 to O when the Global R
current sweep is the last
sweep .
0.01 Second Timer Contact Global R
0:1 Second Timer Contact Global R
1 Second Timer Contact Global R
1 Minute Timer Contact Global R
Always ON Global R
Always OFF Global R
Set to indicate a bad battery Global R
inthe CPU -
**No Description** Global R
A: GLOBAL VARIABL
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Name
FST_SCN

LST_SCN
T_10MS
T_100MS
T_SEC
T_MIN
ALW_ON
 ALW_OFF
SY_FULL
1O_FULL

OVR_PRE

PRG_CHK
PLC_BAT
SNPXACT
SNPX_RD
SNPX_WT
RLTN_OK

CONTCON
PB_SUM
OV_SWP

APL_FLT
CFG_MM

HRD_CPU

LOW_BAT
LOS_RCK

LOS_IOM
LOS_SIO

' ADD_RCK
ADD_IOM
ADD_SIO
HRD_SIO

SFT_SIO

BAD_RAM
Program: BCC_4000_4

Q-Pulse 1d TMS1078 _

Type
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT

BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT

BIT
BIT

BIT

BIT
BIT

BIT
BIT

BIT
BIT
BIT
BIT

BIT

BIT

1
1

-— e e b = = o

Address
%S00001

%$S00002
%S00003
%S00004
%S00005
%S00006
%S00007
%S00008
%S00009
%S00010

%S00011

%S00013
%S00014
%S00017
%S00018

%S00019
- %S00020 .

- %S00032

%SA0001

 %SA0002

%SA0003
%SA0009

%SA0010

%SA0011

%SA0012

%SA0014

%SA0015

%SA0017
%SA0019
%SA0020
%SAOOZT

%SA0031

%SB0010

* " SP078Sandgate Road Nudgee SPS Power Uni’[s fqr Gensets OM Manual
Len

Description

Set to 1 when the current
sweep is the first sweep
Reset from 1 to 0 when the
current sweep is the last
sweep _

0.01 second timer contact
0.1 second timer contact
1.0 second timer contact
1.0 minute timer contact
Always ON

Always OFF .

Set when the PLC fault table
fills up

‘Set when the /O fault table
fills up

Set when an override exists
in %, %Q, %M or %G
memory :

Set when background .
program check is active

Set to indicate a bad battery
in a Release 4 or later CPU
SNP-X host is actively
attached to the CPU

SNP-X host has read data
from the CPU

SNP-X host has written data
o the CPU

Set ON when a relational
function using REAL data is
success

Reserved for use by the
programming software for
cont contact

Set when PLC checksum
does not match app
checksum

Set when PLC sweep time is
longer than user specified
sweep time

Set when an application fault
occurs

Set when a config mismatch
is detected during system
powerup

Set when the diagnostics
detects a problem with the
CPU hardware

Set when a low battery fault

~ occurs

Set when an expansion rack
stops communicating with the
CPU :
Set when an /0 module

stops communicating with the

PLC CPU

Set when an option module
stops communicating with the
PLC CPUL -

Set when an expansion rack
is added to the system

Set when an /O module is
added to a rack

Set when an option module is
added to a rack

Set when a hardware failure
is detected in an option
module

Set when an unrecoverable
fault is detected in an option
module

Set when the CPU detects

A:

Active 10/12/2014

Scope
System

System
System
System
System
System
System
System
System
System

System

System
System
System
System
System

System

System

System
System

System

System
System

System

System
System
System

System

System .

System

System

System

System

Ret Ovr E

A XD DOV N0N0DXD

l 0 v A0 X1 XN

2 0 0 XD

R
SYSTEM V' *"TABI
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Name

BAD_PWD
SFT_CPU

STOR_ER

ANY_FLT
SY_FLT

IO_FLT
SY_PRES
IO_PRES

HRD_FLT
SFT_FLT

Proaram: BCC_4000_4

e

Q:Pulse 10 TS 1078

Type

BIT
BIT

BIT

BiT
BIT

BIT
BIT
BIT

BIT
BIT

Len

Address

%SB0011
%SB0013

%SB0014

%SC0009
%SC0010

- %SC0011

%SC0012

%SC0013

%SC0014
%SC0015

T ‘S‘PO-78‘§dndgo-fe~l§c_>—o‘c_i Nudgég SPS _PE_)WerUr_wi’rgfoE Gensets OM Manual -

Description Stored Val
corrupted RAM memory at '
powerup

Set when a password

violation occurs

Set when the CPU detects an
unrecoverable error in the
software )

Set when an error occurs

during a programmer store
operation )

Set when any fault occurs

Set when fault occurs where

an entry is put in the PLC

fault tbl

Set when fault occurs where

-an entry is put in the 1/0 fault

tbl .
Set as long as there.is at
least one entry in the PLC
fault tbl

Set as long as there is at
least one entry in the /O fault
tbl

Set when a hardware fault
occurs .

Set when a software fault
occurs

Active 10/12/2014

Scope

System

System
System

System
System

System
System
System

System

System

Ret Ovré

SYSTEM VARIAB
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SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual

ritten for EPAC.
Project: Brisbane Ci

FST_SCN PRESETS

Council, Standby Generator Program.

[

%500001
Set to 1 when the
current sweep is
the first sweep

SEQ

ALARM

AUD_ALM

MODBUS
—CALL

Program: BCC_4000_4

{CAL

Active 10/12/2014__

_ Page 273 of 402 _
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~TSP078 Sandgate Road Nudgee SP
[d‘Generator Sequence No.1

S Poy\}ef Units for Gensets OM- ;\)\o‘rﬁ_fa ’

T —

Q-Pulse Id TMS1078

VOLTS_UNDER

Il/1l :
%I00020

Under Yoltage
Relay

Program: BCC_4000_4

Active 10/12/2014

Generator Stopped
AlLwW_ON TQTIQT_
1]
11
5500007
Always ON
N
STEP_L
SEQ_CNT —IN] { —
FROCOOL FMOC0O01
Sequence Step Sequence
Counter No.l
1—jINz2 "~
Generator Sequence No.2
Generator Starting
ALW_ON EQ INT
_I I'_____
7
Always ON
STEP 2 £
SEQ_CNT —|iN1 Q i
9LROOO01 EMOCO02
Sequence Step Sequence
Counter Mo.2
2Nz
ALW_ON GEINT
Il
1 F
2500007 .
Always ON
J STEP_2_GE
SEQ_CNT N2 G (=
FROCCO] FM00022
Seguence Step Sequence
Counter No.2 GE
2—iNZ \
r-?Generator Running Logic ,
GCR SPD_UNDER GEN_RUNNING
{ | i/t {
%000041 100018 EMO0201
Governor Under Speed Generater
Control Refay * Refay Running
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EGenerator Starter MoTor nd Gov%rnor Logic

SPD_STP_CRK FAIL_ STR TM CRK_CUTOUT

9 STEP_2_E SMR
e — —A Z { i
%MO0002 %100017 %M00202 %,M00205 %,Q00040
Step Sequence Crank Cutout  Failed to Start Generator Crank Starter Motor
No.2 Relay Time Cutout Relay
{0 | STEP2.GE HIGH HIGHA.. | GCR
{
Jl 1 J/— \ )_‘|
%M00022 %MO00300 %Q00041
Step Sequence High High Alarm Governor
No.2 GE Control Relay
11 I'Generator Fail To Start Timers and Counters
12 STEP_2_E SPD_STP_CRK FAIL_STR_DLY TR FAIL_STR_TM
—
{ | M —] l/} TENTHS (
%,M00002 %100017 %,M00203 F%M00202
Step Sequence Crank Cutout  Failed to Start Failed to Start
No.2 Relay Pulse Delay Time
%R00200
100 —pv
% R00200
13 FAILLSTR_TM TMR FAIL_STR_DLY
{
|| j———] TENTHS { —
%M00202 %M00203
Failed to Start Failed to Start
Time Pulse Detay
%R00203
100 —pV
%R00203
14 FAIL_STR_TM UPCTR FAIL_STR_CNT
_.__._.{ !_____4 { ) |
. T 1
%M00202 ! %M00204
Failed to Start Failed to Start
Time ! Counter
STEP_2_E %R00206
—— R
206
%,MO0002 %RoO
Step Sequence
No.2
=
15 STEP_2_E GCR SPD_STP_CRK FAIL_STR_TM TMR - CRK_CUTOUT
— - | 14 TENTHS - ) —
%M00002 %Q00041 %,(00017 %M00202 %M00205
Step Sequence Governor Crank Cutout | Failed to Start Generator Crank
No.2 Controt Relay Relay Time Cutout
CRK_CUTOUT %R00209
{ } 10—py ¢
HMO0205 %R00209
Generator Crank
Cutout

Program: BCC_4000_4

Q Pulse Id TMSIO78

Active 10/12/2014
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STEP_2_GE  CRK_CUTOUT STEP_1 ENB_STR_DLY
{ | I I { —t .
9,M00022 9,M00205 9,MO0001 9,M00206
Step Sequence Generator Step Sequence - Enable Start
No.2 GE Crank Cutout No.1 Delay for Alarms
ENB_STR_DLY
I |
11
%,M00206
Enable Start
Delay for Alarms
ENB_STR_DLY MR OIL_P_DLY
X TENTHS (
%,M00206 %M00207
Enable Start Qil Pressure
Delay for Alarms Alarm Delay
%RO0212
100 —pv
%RO0212
ENB_STR_DLY MR STR_UP_DLY
|| TENTHS () |
%,M00206 %,M00208
Enable Start Startup Alarm
Detay for Alarms Delay
%R00215
300 —PV’
H%RO0215
Generator Sequence No.3 -
Generator Running
ALW_ON FOINT
| |
11
9,S00007
Always ON
STEP_3
SEQ_CNT—iN1 Q { —
| FR00001 9MO00003
: Sequence Step Sequence
: Counter No.3
‘ .
{
!
| 3—IIN2
|
i
!
| 21 Generator Sequence No.4
; Transter to Generator ATS
t -
i
|
{
i
l
|
!
1
; .
|
i
|
Proegram: BCC_4000_4 ' : A:
{
|
!
. ‘ ’
1
|
{ .
1 .
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| Q-pulse 14 TMS1073

22

23

24

SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manuall

No.4 Open Command

ZRO0218

20—pv
%R00218

ALW_ON TOINT
_ %S00007
Always ON
STEP_4
SEQ _CNT —{INL Q { —
9,R00001 9%,MO0004
Sequence Step Seguence
Counter No.4
a—TNz
STEP_4 M_ATS_OPN_1
I { )

% I \
%MO00004 %,M00209
Step Sequence Mains ATS Open

No.4 Command
STEP_4 MAINS_ATS_O... TMR G_ATS_CLS_1
/ .
/] TENTHS (
,M00004 %Q00033 %M00210
Step Sequence BCC Mains ATS Generator ATS

Close Command

25

Generator Sequence No.5
Generator Running Online

26

ALW ON - EQINT

%,$00007
Always ON

SEQCNT—IN! " Q

STEP_S

%RO0001
Sequence
Counter

5—IN2

{ —
" g,MO0005

Step Sequence
No.5

27

Generator Sequence No.7
Transfer to Mains ATS

Program: BCC_4000_4 A:

Active 10/12/2014 .
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. 28 ALW_ON
! ___' l.____
9,500007
Always ON

EQ (NT

STEP_7
{ )

%RO0001

Sequence
Counter

SEQ_CNT ~TIN1 Q

7—JIN2

i 29 STEP_7

{
ZMO0007

Step Sequence
No.7

G_ATS_OPN_1
{ ]

L —
FM00007

Step Sequence
No.7

STEP_9

9%,MO0009

Step Sequence
No.9

STEP_1
L
%,MO0001

: Step Sequence
' . No.1

STEP_2 E

___“_._

%M00002
Step Sequence
No.2

STEP_3
' r‘—"| —
9,M00003

. Step Sequence
| - No.3

Proemm: BCC_4000_4

|
@-Pulse IdTMS1078

Active 10 2/20H4-——— ——— ———

A/ 1
%M00211
Generator ATS
Open Command
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STEP_7
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T™MR
TENTHS

{
FM00007

Step Sequence
No.7

STEP_1

GMO0001
Step Sequence
No.1l

100035

ATS Closed

STEP_2_E

1t
il

%M00002

Step Sequence
No.2

STEP_3

e L

9MO0003
Step Sequence
No.3

STEP_ 9 GEN_ATS_CLS

¥ —

%R00221

20—PV
%R00221

M_ATS_CLS_1

ZMO0009
Step Sequence| BCC Generator
No.9

{
%M00212

Mains ATS Close
Command

31

Generator Offline

Generator Cool Down

Generator Sequence No.9

.32

ALW_ON €Q INT
b F———
%S00007
Atways ON

STEP_9

SgQ_CNT—ml Q

%RO0001

Sequence
Counter

9 —1IN2

_—

{
%MO0009
Step Sequence
No.9

33

g Mains ATS Control Logic

M_ATS_OPN_1 M_ATS_CLS_1

X -

MAINS_ATS_O...

_.____||__

FM00209 %MO0212

Open Command
Command

MAINS_ATS_...

%Q00033
BCC Mains ATS
Open Command

M_ATS_CLS_E...

W

Mains ATS | Mains ATS Close

%M00213
Mains ATS Close
Enabie

Program: BCC_4000_4

Q-Pulse Id TMS1078

Active 10/12/2014

/i
%Q00033
BCC Mains ATS
Open Command
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i‘ 35 GEN_ATS_CLS... T™MR M_ATS_CLS_E...
{/|l TENTHS ( ) I
9Q00034 %MO00213
BCC Generator Mains ATS Close
ATS Close Enable
Command
} %R00224
1
f %R00400 —PV
: . %R00224
1
36 I!Generator ATS Control Logic
' 37 G_ATS_CLS_1 G_ATS_CLS E.. G_ATS_OPN_1 GEN_ATS_CLS...
. —— | 1 1 {
%MO0210 .  %MO0214 %,M00211 %,Q00034
Generator ATS Generator ATS| Generator ATS BCC Generator
Close Command Close Enable | Open Command ATS Close
i ‘ Command
i GEN_ATS_CLS...
1]
1T
%,000034
) BCC Generator
| ) ATS Close .
\ Command
38 MAINS_ATS_O... T™ME © G_ATS_CLS_E...
Y] TENTHS (
R %,Q00033 %M00214
' BCC Mains ATS Generator ATS
Open Command Close Enable
%RO0227
%R00400 — PV
7
% %R0022

40 SEL_MAN MOVE INT
% -
9100003
Selector Switch
Manual '

|
|
5 39 IﬂATS Controt Delay Setpoint Logic

150—iIN Q— %R00400 . : ’

- SEL_MAN MOVE INT
41 i
11
%100003
Selector Switch
Manual

42 L‘Generator CB Shunt Trip Control Logic .

Program: BCC_4000_4 ) A:

1
|
{

_ Q-Pulse Id TMS1078 Active 10/12/2014
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Il 1| TENTHS
11 11 { -
% MO0300 %I00035 Qo004
Higlh High Bﬁ?sﬁg?ﬂ'ator Gerzmtor S:unt
anm osed Trip Relay
HIGH_ALM KRO0230
— — 20 -PY
F,M00320 %R00230
High Alarm
44 'BCC Interface Relay Outputs
45 HIGH_HIGH_A .. GEN_SD_ALM
1
it { —
LMO0300 " %,Q00035
ng_lh High BCC Generator
arm Shutdown Alarm
HIGH_ALM
__l l_
FMO0320
High Alarm
MEDIUM_ALM
11
1T
EMO0I40
Medium Alarm
46 LOW_ALM GEN_W_ALM
!} {
MO0360 % Q00036
Low Alarm BCC Generator
Warning Alarm
A7 FUEL_LEY_EM... FUEL_LOW
|} {
EMO034] Q00037
Fu::laE:“pty BCC Low Fuel
FUEL_LEV_L...
FMO0363
Low Fuel Level
Alarm
48 | GEN_RUNNING GEN_RUN
| { ¥
%,M00201 FQO0035
(i;nergtor - BCC Generator
unning Running
49 GEN_ATS CLS GEN_CON
) )
FID0035 QOG0
Eiff S:Gg‘.ﬁatﬁ BC% Gene?aglor
osed Comnected -
50 CAN_DQORS_... DOORS.OPE_N
4 {
% 100048 Q00044
Canopy Doors BC(?DD
o ors Dpen
Alarm

Program: BCC_4000_4

Q-Pulse Id TMS1078

Active 10/12/2014
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55

56

57

SEL_AUTO
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Proeram: BCC_4000_4

Q-Pulse Id TMS1078

Active 10/12/2014

GEN_AUTO
— | { —1
%100001 . %,Q00045
Selector Switch Generator Auto
Auto Mode
g Local Control Panel Indicators
SEL_AUTO AUTO_IND
1 { —
%100001 %,Q00001
Selector Switch Controls in Auto
Auto {ndicator
LAMP_TEST_...
%,100005
Lamp TestPB -
SEL_TEST - TEST_IND
¥ (—
100002 %,Q00002
Selector Switch Controls in Test
Test Indicator
LAMP_TEST_...
11
1
%100005 |
Lamp Test PB
SEL_MAN MAN_IND
¥ (—
9100003 Q00003
Selector Switch Controts in
Manual Manual
Indicator
LAMP_TEST.... i
[
1T
%!100005
Lamp Test PB
' 1
REMOTE_STR REM_STR_IND
| (—
%MO00103 %Q00004
Remote Start Remote Start
Indicator
LAMP_TEST_...
: 1|
1
%100005
fLamp Test PB
MAINS_FAILED MAINS_AVAIL...
% ( —
%,100033 %Q00005,
BCC Mains Mains Available
Failed Indicator
LAMP_TEST_...
]|
1o .
F100005 - -
Lamp Test PB. v

Page 282 of 402
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Y CiddLr 1w Uy

€2 | CAN_DOORS._... CAN_DOORS._... <
11
{ { —
95100048 %,Q00029
Canopy Doors Canopy Doors
Open Open {ndicator
LAMP_TEST_...
%,100005
Lamp Test PB
|
i
1
L
A:

Program: BCC_4000_4

-~ Q-Pulse.Id TMS1078

Active 10/12/2014
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1 Presets Routine
Move 1 to the Sequence Counter
2 ALW_ON MOVE INT
1 i —
11
~%,S00007
Always ON
1
1—IN QI SEQ_CNT
%,RO0001
Sequence
Counter
)
{
l‘ 1
1
|
i
i
;
|
|
!
!
!
Program: BCC_4000_4 A PRESI
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=

1 |‘Generator Modbus RTU Slave {nterface
40001 - Generator Sequence Number
2 ALW_ON MOVE BOOL
K ‘ —
%,S00007
| Always ON
48
SEL_AUTO—IN Q—MODBUS_INP...
9100001 %R0O0002
Selector Switch Modbus Digital
Auto ' Inputs
3|  ALWLON MOVE BOOU
| —
9%,S00007
Always ON
48
' AUTO_IND—IN Q—MODBUS_OUT...
%Q00001 %R0OQ005
Controls in Auto Modbus Digital
Indicator Outputs
, 4 ALW_ON . f4OVE BoOL
H 11 L
1T
; %S00007
Always ON
5 16 '
: GEN_OFF—IN Q—MODBUS_STA...
| %M00101 %R0O0008
; Generator OFF Modbus Status 1
|
5 ALWON- 15VE BoOU
— | —
%S00007
Always ON
16
GEN_RUNNING —IN Q—MODBUS_STA...
%M00201 %R0O0009
Generator Modbus Status 2
Running

|  Program: BCC_4000_4

L_ Q-Pulse Id TMS1078

_ Active 10/12/2014
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6 ALW.ON - [MOVE BOOY] :

%S00007 -
Always ON

HIGH_HIGH_ALM—{IN —MODBUS_ALA...

%M00300 9%R00010
High High Alarm Modbus Alarms

le)

’ Program: BCC_4000_4 : A - MODI

. Q:Pulse Id TMS1078 ' ' Active 10/12/2014 . Page 286 of 402
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| |'Generator OFF State
. 5|  SECAUTG  seLest SEL_MAN VR GEN_OFF
i
. W Y] TewThs {
| 9100001 %100002 9%100003 94M00101
| Sefector Switch Selector Switch Selector Switch Generator OFF
. Auto Test Manual
%R00100
25—PV
9, RO0100
3 GEN_OFF MOVE INT
11 -
1T
%M00101
Generator OFF
1
1N Ql—SEQ_CNT
%RO0001
Sequence
Counter
'Generator Automatic Start and Stop Logic
. 5 MAINS_FAIL_S...MAINS_FAIL_S... GEN_OFF HIGH_HIGH_A .. HIGH_ALM MEDIUM_ALM TMR AUTO_TEST_S...
| ——W N— 2’ Y] TeNTHS (—
9M00117 LM00104 %M00101 %MO00300 %M00320 %M00340 9M00102
Mains Fail Starf  Mains Failed Generator OFF Migh High Alarm  High Alarm  Medium Alarm Auto & Test
’ Stop . Start / Stop
REMOTE_STR| REMOTE_STR REMOTE_STP 9R00103
A ——— 5—py
F,M00103 MOO103  FMO0105 %R00103
i Remote Start | Remote Start  Remote Stop |
1
TEST_STR TEST_STP
.1 4
%,M00106 %M00107
Test Start Test Stop .
AUTO_TEST_...
Il -
11
; ,M00102
Auto & Test
1 Start / Stop
1
1
6 MAINS_FAILED TMR MAINS_FAIL_S...
—| } TENT.HS . ( ) I
%100033 9M00117
BCC Mains Mains Fail Start
Failed
%R00139
300—pv
%R0O0139
Program: BCC_4000_4 A

B Q-Pulse Id TMS]_O_78

Active 10/12/2014
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7] e mian TMR MAINS_FAIL_S...
f TENT!
- " —( —
%,100033 %LM00104
BCC Mains Mains Failed
Faited Stop
%R0O0106
1200 —pv
%RO0106
8 SEL_AUTO REM_STR REMOTE_STP T™R REMOTE_STR
— } !} Vi TENTHS { —
%I100001 %100036 %M00105 %M00103
Selector Switch| BCC Remote Remote Stop Remote Start
Au(o_ Start
MAINS_ATS_C... GEN_RUNNING %R0O0103
— —— ] 5—pv.
%M00382 %HM00201 ) 109
Mains ATS Generator
Failed to Close Running
Alarm
REMOTE_STR
1t
(]
%M00103
Remote Start
| SEL_AUTO REM_STP TMR REMOTE_STP
J = I TENTHS ) |
110 1T —\ / 1
%100001 %100037 %M00105
Selector Switch! BCC Remote Remote Stop
Auto Stop
» ]
HIGH_HIGH_... FRO0112
F— —— 5—pv .
MO0300 %R00112
High High |
Alarm |
. HIGH_ALM
%,M00320
High Alarm
~ MEDIUM_ALM
b=
11
%,M00340
Medium Alarm
10 | SELTEST ™R TEST_STR
!t TENTHS ! { )} |
[ \/ 1
%100002 %,M00106
Selector Switch Test Start
Test
%R00115
10 —pv .
%,R00115
Program: BCC_4000_4 A: S
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11 SEL_TEST TMR o TEST_STP -
| TENTHS
! V- —(
! %,100002 %M00107 \
Selector Switch Test Stop
Test
%R00118
10—pv
%R00118
12 enerator Sequence 1 -- 2
i Starting the Generator
i 13 | GEN_RUN_OFF HIGH HIGH A..  HIGH ALM ~ MEDIUM_ALM  SEL AUTO AUTO_TEST.S...  STEP_1 (FAOVE T
| — WA A
[ %,M00108 %HMO0300  %M00320 9M00340 %,100001 %,M00102 %,M00001
Generator Run High High Alarm High Alarm  Medium Alarm| Selector Switch  Auto & Test Step Sequence
i off Auto Start / Stop No.1
! SEL_TEST  AUTO_TEST_.. 1
| —— ——— 2N Q[ SEQ.CNT
| %,100002 %MO0102 Z,RO0001
) Selector. Switch  Auto & Test Sequence
; Test Start / Stop Counter
|
: SEL_MAN  MAN_STR_PB
1
' —
%,100003 100008
i Selector Switch Manaul Start PB
Manual
l 14 | SPD_STP_CRK SOt _ GEN_RUN_OFF
Jl 'l TENTHS J\ )_{
f 100017 %M00108
. Crank Cutout Generator Run
1 Relay ot
Al
. %,R00121
J 150 —pv
! %LRO0121
1
15 STEP_1 ENABLE_OFFL...
, 1} {R—
1 %M00001 %LMO0109
Step Sequence Enable
No.1 Generator to go
Offline
16 Generator Sequence 2 -- 3
Generator Running at Rated Speed”
Generator Warmup Time
. 17 SEL_AUTO GEN_RUNNING STEP 2 € MR MOVEINT|
I} my | }_" | TENTHS .
! %100001 %M00201 %M00002
) Selector Switch| Generator Step Sequence
t Auto Running No.2
i SEL_TEST %,R00124 i
v |t so—rv 3-—TN QI—SEQ_CNT
l %!00002 %RO0124 FHRO0001
i Selector Switch Sequence
| Test Counter -
£
i .
Program: BCC_4000_4 A: N
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/

11 /0704 L1DUiD . o
18 SEL_MAN GEN_RUNNING STEP_2_E T™MR MOVE INT
JI lr 45 = { = TENTHS -
%,100003 %M00201 .9,M00002
Selector Switch Generator Step Sequence
Manual Running No.2
%R00127,| 1
50 —lpv 3—IN Q}—SEQ_CNT
XROOL127 1
Sequence
Counter
19 SEL_AUTO  SPD_STP_CRK AUTO_TEST_S... STEP_2_E MOVE INT
— | 4 A i | —
%100001 9100017 %M00102 F%M00002
Selector Switch| Crank Cutout Auto & Test  Step Sequence
Auto Relay Start / Stop No.2,
SEL_TEST 1
— — I—TN QF—SEQ_CNT
%100002 9,R00001
Selector Switch Sequence
Test Counter
20 SEL_AUTO  SPD_STP_CRK AUTO_TEST_S.. STEP. 2 € MOVE INT
| — 4 I —
9100001 %I100017 %M0O0102 ELMO0002
Selector Switch] Crank Cutout Auto & Test  Step Sequence
Auto Relay Start / Stop No.2
SEL_TEST 1
| | 9—IN QI—SEQ.CNT
%,100002 FRO0001
Selector Switch Sequence
Test Counter
57| SELMAN  SPDSTP.CRK MANSTPPB  STEP2E  [uoVEiNT
—— —— X -
%100003 %100017 %100009 F%M00002
Selector Switch  Crank Cutout Manual Stop PB Step Sequence
Manual Retay No.2
1 . R
1IN Q[—SEQ_CNT
9%R0O0001.
Sequence
Counter
22 SEL_MAN SPD_STP_CRK . MAN_STP_P8 STEP_2_E MOVE INT
X X Vi I} -
%,100003 00017 %,(00009 FM00002
Selector Switch  Crank Cutout Manual Stop PB  Step Sequence
Manual Retay No
1
9—IN Ql—SEQ_CNT
%,R0O0001
Sequence
Counter
23 Generator Sequence 3 -- 4
Generator Running at Rated Speed
Transfer to Generator ATS )
¢ wm: BCC_4000_4 A:

[ Q-Pulse I TMS1078

Active 10/12/2014
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24 MOVE INT
—— 1 | H | =
! %,100001 #,MD0201 ,MO0003
1 Selector Switch Generator Step Sequence
Puto Rumning No.3
I SEL_TEST 1
i e | 2N Q|- SEQ_CNT
! 100002 FRO0001
i Setector Switch Sequence
' Test Counter
i o5 SEL_MAN  GEN_RUNNING MAN_TRF_GE... STEP_3 MOVETHT
| — | f ———f b——— o p—— —
i LI00003 TLMO0Z01 %0001 YMO0003
I Selector Switch  Generator  Manual Transfer Slep Sequence
’l Manual Rumming  to Generater PB No.3
‘ 1
a—hN ol—SEQ_CNT
. %, R00001
. Sequence
. Counter
1
| 26 SEL_AUTO  AUTO_TEST_S... STEP_3 NOVE INT
! —— | “ ¥ -
%0001 TMOC102 FMO0003
Sefector Switch| Auto & Test  Step Sequence
Aato Start / Stop Ma.3
1 .
' _ SEL_TEST 1
; ) | | 9--{IN Q—5EQ ONT
. 100002 FLROOOO1
Selector Switch Sequence
Test Counter
27 SEL_MAN MAN_STP_PB STEP_3 OVETHT
K Y —— -
; LI00002 9100009 HMOD003
Selector Switch Mamuad Stop PB  Step Sequenoe
' Manual No.3
1
| 9-—!IN Ql~SEQ CNT
H FAVO001
Sequence
i Counter
28 'Generator Sequence 4 -5
! Generator Running Onfine
s 29 SEL_AUTO  GEN_RUNNING MAINS_ATS_C... GEN_ATS CLS STEP_ A MOVE INT
. X { ] ——] -
100001 . EM00201 #I00034 100035 ZMO000
Selector Switch Generator BCC Mains ATS BCC Generator  Step Sequence
' Aute Rumning Closed ATS Closed No.4
i SEL_TEST b
— 5—IN Q}—SEQ_CNT
) %100002 G000 1
I Selector Switch Sequence
l Test Courtter
1
I L
I
1
1
Program: BCC_4000_4 A:

, Q-Pulse Id TMS1078

~Active.10/12/2014..
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30 SEL_MAN GEN_RUNNING MAINS_ATS_C... GEN_ATS_CLS STEP_4 NMOVE INT
It il ! A 11 11 |
1T 1 f 11 11
100003 TLMOO201 %,100034 XI00035 YLMOO004
Selector Switch  Generator  BCC Mains ATS BCC Generalor  Step Sequence -
Manuat Running Closed ATS Closed Ho.4
1
5—IN Q—SEQ_CNT
XROCO01
Sequence
Counter
31 SEL AUTO  AUTO_TEST_S... STEP_a MOVE INT
| Y] b——] -
2 IO0001 EMO0102 TMO00CS
Selector Switch]  Auto & Test  Step Sequence
Auto Start / Stop No.4
SEL_TEST 1
— — 9N GF—SEQ CNT
EI00002 FROOCO1
Selector Switch Sequence
Test Counter
32 SEL_MAN MAN_TRF_MAI... STEP_A MOVE INT
I I I | I
1 UL 1 F
9100003 TI00C10 %MO0004
Selector Switch Manual Transfer Step Sequence
Manual to Mains PB No.4
1
3—IN Ql—SEQ_CNT
FRO0D01
Sequence
Counter
a3 SELMAM  MANSTPPB  STEP.4 CAOVETRT] '
]} " { | —
9100003 T100009 %,M00004
Selector Switch Manua! Stop P8 Siep Sequence
Manual . No.a ,
1 f
G—IN Q—SEQ_CHT
' F,RO0001
Sequence
Counter
34 Generator Sequence 5 - 7
Generator Running Oniine
Transfer to Mains ATS
) SEL_AUTO AUTO TEST_S.. . STEPS MOVE INT
it WA I —
FI00001 ELMO0102 %MOD0OS
Selector Switch| Auto & Test  Step Sequence
Auto Start /7 Stop No.5
SEL_TEST 1
L 7N Q—SEQ_CNT
«,100002 9RO000 1
Selector Switch Sequence
Test Counter
y R
1 wm: BCC_4000_4 A:

 Q-Pulse Id TMS1078

Active 10/12/2014
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36 SEL_MAN  MAN_TRF_MAL.. STEPS MOVETT ENABLE_OFFL....
—— |  —— | (s—
%,(00003 %100010 9,MO0005 %M00109
Selector Switch Manual Transfer Step Sequence Enable
Manuat to Mains P8 No.5 Generator to go
. Offline
1
7—TIN Ql—SEQ_CNT
%R00001
Sequence
Counter
37 SEL_MAN MAN_STP_P8 STEP_S MOVE iNT
— | —A X -
%100003 %I100009 %MO0005
Selector Switch Manual Stop PB Step Sequence
Manuat No.5
1
7N Ql—SEQ_CNT
%RO0001
Sequence
Counter
38 enerator Sequence 7 -- 9
Generator Running
Mains ATS Closed '
39 MAINS_ATS_C... GEN_ATS_CLS ENABLE_OFfFL... STEP_7 MOVE INT
— | A —— -
%100034 %100035 %MO0109 % MO00O7
BCC Mains ATS BCC Generator Enable Step Sequence
Closed ATS Closed  Generator to go No.7
Offline
1
9—IN Ql—SEQ_CNT
%R00001
Sequence
Counter
40 Generator Sequence 7 -- 3
Generator Running
Mains ATS Closed
Return to Step 3 :
41" MAINS_ATS_C... GEN_ATS_CLS ENABLE_OFFL... STEP_? MOVE INT ENABLE_OFFL...
— W H — (R—
%100034 %100035 % M00109 %,MO0007 %,M00109
BCC Mains ATS BCC Generator Enable Step Sequence Enable
Closed ATS Closed  Generator to go No.7 Generator to go
. - Offline Offline
1
3N Q—SEQ_CNT
%RO0001
Sequence
Counter
42 'Generator Sequence9 -. 1
L__Generator Cool Down
43| SELAUTO STEP9 VR MOVE INT
Jl i 1l i TENIRDS —
%,100001 %MO0009
Selector Switch} Step Sequence
Auto No.9
SEL_TEST 9%RO0130 1
— — 3000 —pv 1IN Ql—SEQCNT
%100002 %R00130 ' HLROOO01
Selector Switch Sequence
Test Counter
Program: BCC_4000_4 A: ¢

Q-Pulse Id TMS1078

Active 10/12/2014 __
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44 SEL_MAN STEP_9 TMR MOVE INT
1 11 TENTHS |
[ ) L
9100003 %,MO0009
Selector Switch Step Sequence
Manual No.9
%,R00133 1
10—pv 1N Qj—SEQ_CNT
%,R00133 L
Sequence
Counter
45 {‘Generator Sequence 9 -- 2
Generator Restart
46 SEL_AUTO AUTO_TEST_S..  STEP9 TVR MOVETNT
1 1] 11 TENTHS |
I L] 1T
%,100001 %M00102 FMO0009
Selector Switchf . Auto & Test  Step Sequence
Auto Start / Stop No.9
SEL_TEST %RO0136 1
— — 10—pv z—lm Qf—SEQ_CNT
: RO0O136
%100002 Lis %,R00001
Selector Switch Sequence
Test Counter
a7 {’Generator High High Alarm
Generator Shut Down
i | HIGH_HIGH A .. HH_ALM_OS1
—— } {T—
9,M00300 %MO0110
High High Alarm High High Alarm
One Shot
49 | HRAWMOS!  IGGVETNT
%ZM00110
High High Alarm
One Shot
1
1IN Q—SEQ_CNT
,RO0001
Sequence !
Counter
50 #Generator High Alarm
) Generator Not Running, Move to Stop Mode, Step 1
51 HIGH_ALM  SPD_STP_CRK - H_ALM_OS1
— | L {T—
%,M00320 100017 %MO0111
High Alarm Crank Cutout -High Alarm One
Relay. Shot
52 | HAWMOSl  rgGvEINT
1| —
11
EMO0111
High Alarm One
Shot
1
1IN " Q—SEQCNT
%R00001
Sequence
Counter
53 Generator High Alarm
Generator Running, Move to Cool Down Mode, Step 9
P m: BCC_4000_4 A:
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54 HIGH_ALM  SPD_STP_CRK H_ALM_0S2
! | (1—
LMO03Z - RIO00L7 ‘EMOOL12
High Alarm Crank Cutout High Alarm One
Relay Shot
55 | HAMOSZ  reETENT
X -
ELMOO112
High Adarm One
Shot
1
9N Q—SEQCNT
%A00001
Sequence
Counter
56 ‘Generator Medium Alarm
Generatar Not Running, Move to Stop Mode, Step 1
57 | MEDIUM_ALM SPD_STP_CRK M_ALM_DS]
] | I/} {1—
9,MO0340 100017 FMO0113
Medium Alarm  Crank Cuigut Medium Alarm
Relay One Shat
68 | MALMOSL  remETRT
] -
«LMOC113
Mediumn Alarm
One Shat
1
14N Q- SEQ_CNT
%,RO000]
Sequence -
Counter
59 'Generator Medium Alarm
enerator Running, Move to Transfer to Mains ATS, Step 7
60 | WEDIUM_ALM SPD_STP_CRK M_ALM_O5Z
| } i {T—
LMOO340 XI00017 . g MOO1 14
Medium Alarm Crank Cutout Medium Alarm
Relay One Shot
- 6l MALM OS2 aEVEINT |
y -
TMOCL14
Medium Alarm
Dne Shot
_L 1
7—jIN Q- SEQCNT
%,RO0001
Sequence
Counter
62 | [wfMains ATS Fail To Ciose Alarm
nerator Not Running, Mov Generator Stopped, Step 1
T 63 | GEN_RUNNING MAINS_ATS_C... M_ATS_ALM_...
i/ — | {T—
%, MOD201 HMO03B2 FLMOOL15
Generator Mains ATS Mains ATS
Running Falled to Clase Adarm One Shoi
Alarm
Program: BCC_4000_4 A: {
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64 | MATSAM_...  uGVEINT
- — -
%MO0115
Mains ATS
Alarm One Shot
1
1—{in Ql—SEQ_CNT
%,RO0001 -
Sequence
Counter
" 65 F‘Mains ATS Fail To Close Alarm
Generator Running, Move to Transfer to Generator ATS, Step 4
66 | GEN_RUNNING MAINS_ATS_C... AUTO_TEST_S... M_ATS_ALM_...
——— |} | | {—
%,M00201 %,M00382 %M00102 %MO0116
Generator Mains ATS Auto & Test Mains ATS
Running Failed to Close  Start / Stop Alarro One Shot
Alarm
67 | MATS AM_...  [GVE INT
I -
%,M00116
Mains ATS
Alarm One Shot
1
4NN Q— SEQ_CNT
%R0O0001
Sequence
Counter - \
[}
68 |.laaGenerator Sequence Counter is Out of Range. - 'I
Reset to Step 1 . i '
69 | AWON LT INT - !
1+ ‘
%,S00007 [
Always ON I
MOVE INT
SEQ_CNT—{IN1 Q : —
%,RO0001 ’ . |
Sequence \
Counter
l .
14IN2 1IN Q[—-SEQ_CNT
%R00001
Sequence
‘J Counter
)
' 70 ALWON — EgNT
t t
—— —— |
%,S00007
Always ON
MOVE INT
SEQ_CNT —gxm - !
%,R00001
Sequence
Counter
1
6—in2 1IN Q~SEQCNT
9,R00001
Sequence
Counter
P:r  n: BCC_4000_4 ’ A: sl

Q-Pulse A TMSIO78_
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EQINT
9,500007
Always ON
MOVE INT
SEQ_CNT —jN1 Q -
9%R00001
Sequence
Counter
1
Bﬁmz 1 —lm QF—SEQ_CNT
%R00001
Sequence-
- Counter
72 ALW_ON GTINT
[ |
%S00007
Always ON
MOVE INT
SEQ_CNT —iIN1 Q| —
9R00001
Sequence
Counter
1
9 —jiN2 1N Q—SEQ_CNT
F%R00001
Sequence
Counter

Program: BCC_4000_4
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1 |’Generator High High Alarms
2 | EMSTPAIM )
1 |

HIGH_HIGH_A...

1l
%M00301

Emergency
Stop Alarm

MEN_ALM

[
1

%M00302
MEN Alarm

OlL_P_SD_ALM

!
1T
9%M00303
Low Oil
Pressure
Shutdown
Alarm
ENG_T_SD_A...
-
11
9%M00304
High Engine
Temperature
Shutdown
Alarm
RAD_WATER_..|
11
117
9%M00305
Low Radiator
Water Level
Alarm

SPD_OVER_A...

d |
L]

%,M00306
Over Speed

Alarm

{ —
%MO0300
High High Alarm

3 I!Generator High Alarms

4 | SPO_U NDER_...
|1

HIGH_ALM

11
%M00321

Under Speed
Alarm

VOLTS_UNDE..,

[
1T
%M00322
Alternator
Voltage Under
Alarm

VOLTS_OVER...

|}

L]
%M00323
Alternator
Voltage Over

Alarm

GEN_CB_TRI...

¥M00324
Generator CB
Tripped Alarm

ALT_TEMP_A...| .
%M00325
Alternator High

Temperature
Alarm

¥M00320
High Alarm

{— .

5 EGenerator Medium Alarms

Py n: BCC_4000_4

Q-Pulse Id TMS1078
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FUEL_LEV_EM...
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MEDIUM_ALM -,

MO0 |
Fuet Empty

Alarm

FAIL_TO_STR..,

1|
T

FMOD34 2
Fail to Start
Alarm

MAINS_ATS_...

FLMO0381
Mains ATS
Failed to Qpen
Alarm

GEN_ATS_CL...

e

FM00384
Generator ATS
Failed to Ciose

Alarm

[
A S

FHMO03A0
. Medium Atarm

|.'Generator Low Atarms

Program: BCC_4000_4
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8 OIL_P_W_ALM . LOW_ALM

[ —

br ; ; ( —
%MO00361 %M00360
Low Oil ) Low Alarm

Pressure
Warning Alarm

ENG_T_W_ALM

1|
11
HELMO0362
High Engine
Temperature
Warning Alarm

FUEL_LEV_L...

Py
|
%LM00363
Low Fuel Level
Alarm

BAT_CHG_AC...

f L

LI |
9,M00364
Battery Charger|
AC Alarm

BAT_CONT_L... ) ’ s

I
11
%LMO0365
Control Battery
Charger Low
Voltage Alarm

BAT_STR_LO...

XLMO0366
Start Battery
Charger Low

Voltage Alarm

MAINS_ATS_....

11
11
%LM00382
Mains ATS ) .
Failed to Close |
Alarm

GEN_ATS_OP... : ’ - 8

||
11
%HM00383
Generator ATS
Failed to Open
Alarm

9 L'Generator Emergency Stop Alarm ]
EM_STOP_PB ] EM STPALM
Vi (i
. . \
%100004 ' 9,M00301

Emergency Stop . Emergency Stop
PB ’ Alarm ¢

EM_STP_ALM ALM_RESET....
i Ul
%MO00301 100006

Emergency Stop Alarm Reset PB
 Alarm

Pr n: BCC_4000_4 ' A: ALA
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Active 10/12/2Q14. ... _

- g
11 EM_STP_ALM EM_STOP_tND
it { —i
EMOD301 Q00010
Emergency Emergency St
Stop Alarm Indicalor *
LAMP_TEST_...
S
2100005 '
Lamp Test PB i
!
12 ,.fGenerator MEN Atarm \
13 MER_FLT MEN_ALM |
{ f { —i |
| FA0a023, %M00302
MEN Fault Relay MEN Alarmn ‘
I
MEN_ALM  ALM_RESET_... i
]
{ AN— !
%MOO302 %, 100006 ;
MEN Alzrmn - Alarm Reset PB
T 14 MEN_ALM MEN_FLT_IND
il {—
F,MO0302 %,Q00011
MEN Alarm MEN Faull
Ind:cator -
LAMP_TEST_...
-
2100005
Lamp Test PR
15 [.fGenerator Low Oil Pressure Shut Down Alarm
16 | OILPLOWSD OILPDLY “OIL_P_SD_ALM |
— |+ —( i |
4100041 FMO0207 %,MO0303
Low Cil Pressure Gil Pressure Low Oil Pressure -
Shutdown Alarm Delay Shuidown Alarm
OIL_P_S0_ALM ALM_RESET....
— |
ZMOD303 %,100006 |
Low Qil Pressure Alarm Reset PB-
Shutdowm Alarm
T 17 ] Ol_PSDALM OIL_P_LOW_S...
| - { !
EM00303 FOO0012 i
Low Gil . Low Oil Pressure }
Pressure Shytdown t
Shurtdown Indicator i
Alarm
LAMP_TEST_...
T
,100005
Lamp Test PB ’
\
18 | [gf Generator High Engine Temperature Shut Down Alarm I
Program: BCC_4000_4 LA
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19 ENG_T_HI_SD STR_UP_DLY ENG_T_SD_ALM
1t [ { )} |
11 1T \ 1
9100043 %M00208 %MO00304
- High Engine  Startup Alarm High Engine
Temperature Delay Temperature
Shutdown Shutdown Alarm
" ENG_T_SD_ALM ALM_RESET....
i /1
%LM00304 100006
High Engine  Alarm Reset PB
Temperature
Shutdown Alarm
20 ENG_T_SO_ALM ENG_T_HI_SD...
11 { ) |
11 \ 1
%LM00304 %Q00014
High Engine High Engine
Temperature Temperature
Shutdown : ’ Shutdown
Alarm’ Indicator
LAMP_TEST ...
I}
il
9100005
Lamp Test PB
21 [iGenerator Low Radiator Water Level Alarm )
22 RAD_WATER_... TVR RAD_WATER_...
I TENTHS { {
11 N 1
100045 %M00315
Low Radiator Radiator Water
Water Level : Level Low Delay
%R00300
50 —PV
%R00300
23 RAD_WATER_... RAD_WATER_...
__| | { ) {
I N/ 1
9M0O0315 %MO0305
Radiator Water Low Radiator
Level Low Delay Water Level
Alarm
RAD_WATER_... ALM_RESET_...
{ | %
%M00305 %,100006
Low Radiator Alarm Reset PB
Water Level
Alarm
oA | RAD_WATER_... RAD_WATER._...
i 1 { —
%,M00305 %,Q00016
Low Radiator Low Radiator
Water Leve! Water Level
Alarm Indicator
LAMP_TEST_...
]
11
100005
Lamp Test PB
25 'Generator Over Speed Alarm

I m:BCC_4000_4 ' A: ' ALA
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;ns‘_

1

GCR TMR SPD_OVER_DLY
| TENTHS
’ —{
Guvernurl FMO0316
Control Relay g;eal;s-nm
FLROO33D
50 —py
FROA339
27 SPD_OVER VSPD_OVER_DLY SPD_OVER_ALM
—— ——— I (—
%4,100019 HEMO0316 %MOGI06
Dver Speed Crver Speed Over Speed
Relay Delay Timer Alarm
SPD_OVER_ALM ALM_RESET ...
i | %
EMO0306 - FI00006
Over Speed  Alarm Reset PB
Alarm
28 SPO_OVER_ALM SPO_OVER_IND
EE— O
9M0OQ3I06 200019
Over Specd Over Speed
Alarm Indicator
LAMP_TEST_,..
H..._.‘.._' |_
100005
Lamp Test PB
29 |!fGenerat0r Under Speed Alarm
30 SPD_UNDER  STR_UP_DLY TMR SPD_UNDER_...
‘__ﬁ_,{ — TENTHS { ) |
100018 %M00208 9,MO0331
Under Speed  Startup Alam Under Speed
Relay Delay Alarm Delay
ZLROO303
_50—pv
%ROO303
3] | SPD_UNDER_... SPD_UNDER_...
1 ~
EM0O0331 HMo0321
Under Speed Under Speed
Alarm Delay Alarm
SPD_UNDER_... ALM_RESET_ ..
| — 1
MO0321 2100006
Under Speed  Alarm Reset PB
Alarm
Program: BCC_4000_4 A: s\La
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32 SPD_UNDER_... SPD_UNDER_L...
i1 {
,M00321 %,Q00020
Under Speed Under Speed
Alarm Indicator
LAMP_TEST ...
100005
Lamp Test PB
33 I-rGenerator Under Voltage Alarm
34 YOLTS_UNDER STR_UP _DLY TMR WOLTS_UNDE..,
X |y TENTHS (
%,100020 %M0O0208 FMO0332
Under Voltage Siartup Alarm Under Yoltage
' Relay Delay Alarm Detay
' FRO0I0E
80PV
,RO0306
a5 VOLTS_UNDE... VOLTS_UNDE...
t { —
%MOD332 ELMoQ3Z2
Under Voltage Alternator
Alarm Delay Voltage Under
Alarm
YOLTS_UNDE.,, ALM _RESET_...
FLMO0322 LI00006
Alternator  Alarm Reset PB
Yoltage Under
Alam
, 16 VOLTS_UNDE... VOLTS_UNDE...
| L
%LM00322 Q00022
Alternator Alternator
Voltage Under Veltage Under
Afarm , Indicator
LAMP_TEST_...
| —
i 00005
! . Lamp Test PB
!
. 37 | |ggfGenerator Over Voltage Alarm
T VOLTS_OVER  STR_UP_OLY e VOLTS_OVER_.
H : I : I TENTHS ( }__.
FIOOO2L TLMOO208 pMO0333
| Over Voltage  Startup Alarm Over Voltage
; Relay Detay Afarm Delay
; ZROOI09
! 50 —~PY
: ZRO0303
i
i
-
|
i
1
1
- Pt a: BCC_4000_4 A ALAI

QPulse 1dTMS1078
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Program: BCC_4000_4

Active 10/12/2014

VOLTS_OVER._....

14

¥ —{ —

FM00333 %M00323
Over Voltage Alternator
Alarm Delay Voltage Over

Alarm
VOLTS_OVER_... ALM_RESET_...

i1 7z
9%M00323 %100006
Alternator  Alarm Reset P8
Voltage Over

Alarm
40 | VOLTS_OVER_... VOLTS _OVER_...
iy {

11 —{
%,M00323 %,Q00023
Alternator Alternator

Voltage Over Voltage Over
Alarm fndicator
LAMP_TEST_... A

1l

T

9100005

Lamp Test PB
41 'Generator CB Tripped Alarm
42 GEN_CB_TRIP GEN_CB_TRIP...

1] {

L] T\
%100023 %,M00324

Generator cs Generator CB

Tripped Tripped Alarm

GEN_CB_TRIP... ALM_RESET_...
|
| Y
EM00324 %|00006
Generator CB  Alarm Reset PB
Tripped Alarm
43 | GEN_CB_TRIP... GEN_CB_TRIP...
]|
1T ‘( —
%M00324 9%Q00025
Generator cs Generator CB
Tripped Alarm Tripped
indicator
LAMP_TEST ...
]|
LI
100005
Lamp Test PB
44 l'Generator High Alternator Temperature Alarm
45 ALT_TEMP ST&UP_I?LY ALT_TEMP_ALM
— i1 ~ )—
%IOOOZZ' %M00208 9M00325
Alternator High Startup Alarm Aiternator High
Temperature Delay Temperature
Relay Alarm
ALT_TEMP_ALM ALM_RESET._...
i YV
%ZMO0325 %,100006
Alternator High Alarm Reset PB
Temperature
Alarm
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46 | ALT_TEMP_ALM _ ALT_TEMP_IND
{1 — { —
% M00325 %,Q00024
Alternator High Alternator High
Temperature - Temperature
Alarm ’ ’ Indicator
LAMP_TEST_...
11
LI
9100005
Lamp Test PB
47 l!Generator Fuel Level Empty Alarm
48 FUEL_LEV_EM... TMR FUEL_LEV_EM...
[ | TENTHS ' { } 1
1k \ 1
9%100047 %M00351
Fuel Empty - . : ’ . Fuel Leve! Empty
. Alarm Delay
%R00312
S0—pv
%,R00312
49 FUEL_LEV_EM... . FUEL_LEV_EM...
| { } i
1T - \ 7 1
%,M00351 : %M00341
Fuel Level Empty Fuel Empty
Alarm Detay Alarm
FUEL_LEV_EM... ALM_RESET_...
|} J/] -
9%,M00341 %100006
Fuel Empty  Alarm Reset PB
Alarm X . - . !
50 FUEL_LEV_EM... FUEL_LEV_EM...
1l —{ \ 1
L — \ T 1
M00341 ‘ %Q00017
Fuel Empty : Fuel Empty
Alarm - : Indicator
LAMP_TEST_...
! ]y
[ 3
ZI00005
Lamp Test PB
s ‘[;‘Generator Fail To Start Alarm
- FAIL_STR_CNT FAIL_TO_STR_...
| » - — (i
HM00204 XMO0342
Failed to Start ’ Fail to Start
Counter Alarm R
FAIL_TO_STR_... ALM_RESET_...
41 2
XHM00342 %100006
Fail to Start  Alarm Reset PB .
Alarm .
P m: BCC_4000_4 . A: AL?
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53 FAIL_TO_STR_... FAIL_TO_STR_...
X R
%,M00342 %Q00021 }
Fail to Start Fail to Start
Alarm Indicator
LAMP_TEST_... \
94100005 !
Lamp Test PB !
|
i
54 .?Generator Low Oil Pressure Warning Alarm 5
55 OIL_P_LOW_W ol _P_oOLY OIL_P_W_ALM {
— ] — (i |
%,100042 HM00207 %M00361
Low Oil Pressure Oil Pressure Low Qil Pressure : ;
Warning Alarm Delay

OIL_P_W_ALM ALM_RESET_...

Wammning Alarm

Q—P_u|§e: Iq TI_v\S]O78

|+ Vi
%,M00361 %100006
Low Oil Pressure Alarm Reset PB
Warning Alarm ‘
56 | olP WA OlL_P_LOW_W... ]1
- |- { |
%,M00361 %Q00013
tow Oil Low Oil Pressure
Pressure Warning
Warning Alarm indicator
LAMP_TEST_...
1]
1 F
%100005
Ltamp Test PB |
|
57 L'Generator High Engine Temperature Warning Alarm
58 ENG_T_HI_W  STR_UP_DLY j ENG_T_W_ALM
1
| {1 « —
9100044 %,M00208 %,M00362
High Engine  Startup Alarm High Engine
Temperature Delay t Temperature
Warning - Warning Alarm
ENG_T_W_ALM ALM_RESET_...
X 4
- %,M00362 %100006
High Engine  Alarm Reset PB
Temperature
Warning Alarm
.59 ENG_T_W_ALM ENG_T_HI_W_|...
| - { 1 |
%M00362 %Q00015 -
High Engine High Engine
Temperature Temperature
Warning Alarm Warning
Indicator
LAMP_TEST._...
1|
1T
100005
Lamp Test PB
60 ‘Generator Fuel Level Low Alarm

Program: BCC_4000_4
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AC Faiture Delay

61 | FUELLEV_ Low T™R FUEL_LEV_LO...
11 TENTHS { ) |
11 \ / 1
9100046 FHMO0373
Low Fuel Level Fuel Level Low
Alarm Delay
4,R00315
50—pv
%HROO315
1‘
62 FUEL_LEV_LO... FUEL_LEV_LO...
(L { ) 1
11 \ / 1
%M00373 %MO00363
Fuel Leve! Low Low Fue! Level
Alarm Delay Alarm
I FUEL_LEV_LO... ALM_RESET ...
| ————
HM00363 - 100006
Low Fuel Level Alarm Reset PB
Alarm
63 FUEL_LEV_LO... FUEL_LEV_LO...
L {
1 \ J 1
HM00363 %Q00018
Low Fuet Level Low Fuel Level
Alarm Indicator
LAMP_TEST_...
2100005
Lamp Test PB
; 64 {‘Generator Battery Charger AC Fail Alarm
3 65 BAT_CHG_AC ) T™MR BAT_CHG_AC_...
i r—_—i } TENTHS' ( ) |
%i60025 %M00374
Battery Charger Battery Charger
AC Relay - - AC Failure Delay
| . | %R00318
{
{ 1200 —pPV
| 9,R00318
i
; _gg BAT_CHG_AC_... BAT_CHG_AC._...
I It - { ) )
LI \ 7 1
1 94M00374 9%M00364
| Battery Charger Battery Charger
' - AC Alarm
i
i

BAT_CHG_AC_... ALM_RESET_...

X 2

XLM00364 9,100006

Battery Charger Alarm Reset PB
AC Alarm

L Q-Pulse | TMS1078, .

P m: BCC_4000_4

Active 10/12/2014
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BAT_CHG_AC_...
{ - —{( —
EM00364 %Q00026
Battery Charger] Battery Charger
AC Alarm AC {ndicator
LAMP_TEST ...
%100005
Lamp Test PB
68 l_gGenerator Control Battery Low Voltage Atarm
69 BAT_CONT_LO... TMR BAT_CONT_LO...
| = TENTHS ~
9%,100026 FMO00375 -
Control Battery Control Battery
Charger Low Low Voltage
Vottage Delay
%RO0321
300—pv
%,R00321
70 BAT_CONT_LO... BAT_CONT_LO...
1 () —
9,M00375 %M00365
Control Battery Contro! Battery
Low Voltage Charger Low
Delay Voltage Alarm
BAT_CONT_LO...ALM_RESET_...
¥ 7
. %MO00365 %100006
Control Battery Alarm Reset PB
Charger Low
Voltage Alarm
71 BAT_CONT_LO... BAT_CONT_LO...
H —(—
%,MO0365 %,Q00027
Control Battery}. Control Battery
Charger Low Charger Low
Voltage Alarm Voltage
Indicator
LAMP_TEST_...
%100005
Lamp Test PB
72 uGenerator Start Battery Low Voltage Alarm
73 ‘BAT_STR_LO... T™R BAT_STR_LO...
| 1 TENTHS {1 {
11 A/ 1
%100027 XM0o0376
Start Battery Start Battery
Charger Low Low Voltage
Voltage Delay
%R00324
600 —jpv
%R00324

Program: BCC_4000_4

Q-Pulse Id TMS1078
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74 | BAT_STRLO... BAT_STR_LU...
T e O—1"
%M00376 %,M00366
Start Battery Start Battery
Low Voltage Charger Low
Delay Voltage Atarm
BAT_STR_LO... ALM_RESET_...
%M00366 %100006
Start Battery Alarm Reset PB
Charger Low
! Voltage Alarm
75 BAT_STR_LO... BAT_STR_LO...
— | (
%LM00366 %Q00028
Start Battery Start Battery
Charger Low Charger Low
Voltage Alarm Voltage
Indicator
LAMP_TEST_...
%,100005 R
. Lamp Test PB
76 ]_dMains ATS Fail to Open Alarm ,
77 MAINS_ATS_O... GEN_ATS_CLS... MAINS_ATS_C... GEN_RUNNING TMR MAINS_ATS_O...
V! X K TENTHS (
%Q00033 %Q00034 %100034 %M00201 FM00381
BCC Mains ATS BCC Generator BCC Mains ATS  Generator Mains ATS
Open Command ATS Close Closed Running Failed to Open
Command Alarm
MAINS_ATS_O....-ALM_RESET_PB %RO0327
‘ | ——— 100—pv
3 %M00381 %,100006 %R00327
. Mains ATS  Alarm Reset PB '
, Failed to Open
, Alarm
| 78 I!Ma'ms ATS Faif to Close Alarm
79 MAINS_ATS_O... GEN_ATS_CLS... MAINS_ATS_C... MAINS_FAILED T™MR MAINS_ATS C...
s 7 % 7 TENTHS —~(
9%Q00033 %Q00034 %100034 %100033 %M00382
BCC Mains ATS BCC Generator BCC Mains ATS  B8CC Mains Mains ATS
Open Command  ATS Close Closed Failed Failed to Close
1‘ Command . Alarm
1 MAINS_ATS_C... ALM_RESET_PB %,R00330
| i % 100—pv
[ %,M00382 %100006 %RO0330
| Mains ATS  Alarm Reset PB
{ Failed to Close .
! Alarm
1
i - .
! . l'Generator ATS Fail to Open Alarm
| 81 GEN_ATS_CLS... MAINS_ATS_O... GEN_ATS_CLS MAINS_FAILED - T™R GEN_ATS_OP...
| — 1 | Y- TENTHS (
! %,Q00034 9%,Q00033 %100035 %100033 9%,M00383
BCC Generator BCC Mains ATS BCC Generator  BCC Mains Generator ATS
\ ATS Close  Open Command  ATS Closed Failed Faited to Open
i Command Alarm
i
GEN_ATS_OP... ALM_RESET_PB %R00333
1
| | ———W 100—pv
: %,M00383 %100006 333 1.
| Generator ATS Alarm Reset PB
! Failed to Open
| Alarm
i 82 l!Generator ATS Fail to Close Alarm
|
{
i
A: AL

1 wm: BCC_4000_4

L Q-Pulsg Id TMS1078 .. . __
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Page 310 of 402

-



. SPO78_S;:|r1_dgoTe Road Nudgee SPS Power Units for Gensets OM Manual
GEN_ATS_CLS... MAINS_ATS_O... GEN_ATS_CLS GEN_RUNNING ——

Program: BCC_4000_4

Q-Pulse Id TMS1078

TMR
—— | { | 1 — | TENTHS
Q00034 %Q00033 %100035 9%M00201
BCC Generator BCC Mains ATS BCC Generator  Generator
ATS Close  Open Command  ATS Closed Running
Command
GEN_ATS_CLS... ALM_RESET_PB %R00336
= = M 100 —pv
X(LM00384 %I00006 FR00336
Generator ATS Alarm Reset PB
Failed to Close
Alarm

GEN_ATS_CLS...

Active 10/12/2014__

{ ) i
X%MO0384
Generator ATS
Failed to Close
Alarm
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|dAudibIe Alarm Control Logic
2 NEW_ALM AAR
= |I { 4
\ 7 1
%M00400 %,Q00042
New Alarm Audible Alarm
Relay
3 L"Mutes the New Audible Alarm
4 | ALM_MUTE_PB NEW_ALM
— | {R}—
%,100007 % MO0400
Alarm Mute PB New Alarm
5 ‘Sets the New Alarm Bit
! 6 | EMSTPALM %,M00401
X 10—
ZMO00301 %M00401
Emergency Stop
) Alarm
7 _%,M00401 NEW_ALM -
| 4 —(s>—
%M00401 %,MO0400 -
New Atarm
- MEN_ALM %,M00402
‘ — {r ' I
9,M00302 %M00402 |
! MEN Alarm |
i —_—
. 9 % M00402 NEW_ALM '
IS S— —{s)}— |
‘ %,M00402 %MO00400 |
New Alarm |
: |
!
710 | OILP.SD_ALM 9%,M00403
| — (M—
: % M00303 %MO00403
i Low Oil Pressure
! Shutdown Alarm
l
; 11 %,M00403 NEW_ALM
{ 11 Js\ 4
1 T A2/ 1
| %,M00403 9% M00400
{ \ New Alarm
; 12 | ENG_T_SD_ALM 2%LMO0404
4} (n—
' HLM00304 %,MO0404
i High Engine .
- Temperature
| Shutdown Atamm -
f 13 %MO00404 NEW_ALM
i I {s}—
[ %,M00404 FMO0400"
| New Alarm
| _
! 14 | RAD_WATER._. %,M00405
| | F— {T—
J %M00305 %, M00405
Low Radiator
. Water Level
} Alarm
i
F m: BCC_4000_4 A: AUD_.
i
—Q-Pulse ld TMS1078 -~ Active 10/12/2014 Page 31727131402




16

17

18

I 20

21

22

23

25

" SPO78 Sohdgote Road Nudgee SPS Power Units for Gensets OM Manual ~

Program: BCC_4000_4

! Q-Pulse Id TMS1078

Active 10/12/2014

NEYY_ALMm
I} {sr—
FMO0405 %,M00400
New Alarm
SPD_OVER_ALM 9%M00406
|} )
Ml00'306 o
%ol KMO0406
Alarm
FM00406 NEW_ALM
11 ) |
U j,s-
FLMO0406 %M00400
New Alanm
SPD_UNDER_... FM00421
J
I} —{T—
FMO00321 FM00421
Under Speed
Alarm
FM00421 NEW_ALM
' .
S {5}
94M00421 - 9,M00400
New Alarm
VOLTS_UNDE... FM00422
1
{
{ | {r— v
ety ZMo0422
Voltage Under
Alarm
FMO0422 NEW_ALM
| —
{ | —{(s)—
%,M00422 %,M00400
New Alarm
VOLTS_OVER_... ' GM00423
| I—

—F —(1—
%M00323 HM00423
Alternator
Voltage Over

Alarm
%,M00423 NEW_ALM
|
-1 (s
%M00423 %,M00400
New Alarm
GEN_CB_TRIP... FHM00424
l—

- __| { ) |
%MOO[324 jm’r
Generator CB %! 24

Tripped Alarm
$M00424 NEW_ALM
|
| —(s—
FM00424
New Alarm
ALT_TEMP_ALM FHM00425-
| —
{ ) {
%Mlooi325 "
Alternator High %,M00425
Temperature .
Alarm

D

|
J
|
]
|
Page 313 of 402 J
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27 FM00425 NEW_ALM
|1
b ~(s—
%M00425 %,M00400
New Alarm
FUEL_LEV_EM... %M00441
|1
1 {T—
9,M00341 %HM00441
Fuel Empty
Alarm
29 FM00441 NEW_ALM
[
it {s}—
ELMO0441 %MO0400
New Alarm
30 FAIL_TO_STR_... %M00442
[} (
P \T)—{
%_M00342 %M00442
Fail to Start
Alarm
31 %MZ NEW_ALM
|
it {s—
%M00442 %M00400
New Alarm
32 OIL_P_W_ALM M0O0461
11 {
L] \T)—'
LM00361 FM00461
Low Oil Pressure
Warning Alarm
33 ELM00461 NEW_ALM
I {s—1
XLMO0461 %M00400
New Alarm
34 | ENG_TW_ALM f ' %M00462
— } {T—
%M003§2 %M00462
High Engine
Temperature
Warning Alarm
35| (%MO0462 NEW_ALM
¥ —(s)—
FLMO0462 %HMO0400
New Alarm
36 FUEL_LEV_LO... %M0O0463
1 {
— | {T—
%HLM00363 FM00463
Low Fuel Level .
Alarm
37 FM00463 NEW_ALM
|
I {s}—
ELMO00463 %,M00400
New Alarm
T 38 | BATCHG_AC_... %M00464
— | : —(1—
%HM00364 %MO0464
Battery Charger N
AC Alarm

1 am: BCC_4000_4

Q-PUSETATMSTO78

—_— _Active 10/12/2014

AUD_,
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39 %M] | NEW_ALM
%Mlx:-@m {s)—
LM0O0al0
New Alarm
40 BAT_CONT}_LO...
S FHMOO4E5
11 {T)
FMOO365
Control Battery FMO0465
Charger Low
Yoltage Alarm
a1 FMO0465 NEW_ALM
1]
%Mlmil&' 5 {5
New Alarm
42 BAT_S'II'RI_LO,.. LMO04EE
. (t—
FMO0366
Siart Battery FMaoacs
Charger Low :
Voltage Alarm
43 [ (%Mo NEW_ALM
) .
{
woosse (5
% FMOO400
New Alarm
M.
a4 A.INSI_A[TS_O... HMO0431
- {T——
%,M00381
Mains ATS ELMO0A51
Failed {o Open
Alarm
45 FM0oo451 NEW_ALM
K ()
9L MO0AB1 %M
New Alarm
46 MNNS_ATS_C.‘_. . ' KMO0482
il
. (—
9M00382
Mains ATS LM00aR2
Failed to Close
Alarm
47 | - ®MO04E2 NEW_ALM
_ I I
' —(s)—
. FMCCA0D
New Alarm
48 GEN_,ATS_QP... 3
= o
9EMO0383 A
Generator ATS FMO04B3
Failed o Open
Alarm
49 %M]O(T“SS NEW_ALM
11 {
s
!
00433
oM BMO0An0
New Alarm
50 GEN_ATS_CLS...
] HMO0434
o {T—
FMO03IEL
Generator ATS TM00483
Failed to Close
" Alarm

Program: BCC_4000_4

Q-Pulse Id TM§]O78 )

Active 10/12/2014
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N

I

I wun? BCC_4000_4

| Q-PulseldTMS1O78

Active 10/12/2014

NEW_ALM he
{
{ 5)'_|
MA0400
New Alarm
T
AUD_¢

Page 316 of 402

——



Q-Pulse Id TMS1078

A-S_PO78 ScmdgoTé Rc:o-d Nudgee SPé F%v?er UniTs for Gensets OM M-dnL]oI
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NTB Design

Folder Name........oooouiiiiiiir e BCC_4000_2

NICKNAME.....ciiiiiiiteee ettt e e e eneeees C4000_2

Location.......c.cc.cec... C:\Program Files\GE Fanuc Automation\VersaPro
\Project\BCC_4000_2

Created.........ooooii e 27-Jun-03, 16:36:03

Modified..... .. 03-Jul-03, 18:02:02

DesCription.......viviiiii e BCC, Standby Generator, 4000

| Q-Pulse IdTMS1078 Active 10/12/2014 Page 318 of 402
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Program: BCC_4000_2

Q-Pulse Id TMS1078

SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual
NTB Design VersaPro (tm)

BIOCK NGMIEI. ... ettt r e e b e b eree e AUD_ALM.blk
DESCrPHON:.....veiiiierieiie et Control Logic for the Audiable Alarm Logic.
] [o o) Y7o T OOV PP T OUR R SRTTRT Ladder

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2

Active 10/12/2014

Page: 2

AUD_ALM.blk
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03-Jul-03 18:02:05 NTB Design VersaPro (tm) Page: 3
1 |Audible Alarm Control Logic
2 NEW_ALM AR
11 {
«LM00400 %Q00042
New Alarm Audible Alom
Reloy
3 IMutes the New Audible Alarm
4| AMMUERS ; NEW_ALM
{1 {(r—
%I00007 ' %MO0400
Alarm Mute PB New Alarm
5 Sets the New Alam Bit
6 EM_STP_ALM LMO0201
. (1—
%MO0301 %MO0401
Emergency Stop .
Alcxrn
7 %MO0401 NEW_ALM
{1 {s)—
%MO0401 %MO0400
New Alarm
- MEN_ALM %MO0402
: } . (/l\) I
XMO0302 UNMDO202
MEN Alom
9 XM00402 NEW_ALM
t {s—
%MO0402 *MO0400
New Alarm
10| O-FSDAM *LMO0403
1 o
XA00303 *MO0403
Low Oil Pressure
Shutdown Alarm
11 00403 NEW_ALM
i | {s—
«MO0403 AMO0200
New Alarm
ENG_T_SD_ALM XMO0404
— | (T
LMO0I04 %MO0404
High Engine
Temperatute
Shutdown Alorm
13 00204 NEW_ALM
11 (s
TMO0404 LMO0400
New Alarm
T4 | RADwATER Low AMO0405
_ALM
{ 1 (T
%MO0305 %M00405
Low Rodiator
Water Level Alarm
15 XM00205 : : NEW_ALM
|| ' {s)—]
%MO0405 AMO0200
New Alarm
—— | spo_overAm XMO0406
} (1—
«M00306 LMO0406
QOver Speed Alorm
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 AUD_ALM.blk

Q—Pulse_ld T™MS1078 Active 10/12/2014
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NTB Design VersaPro (tm)

] 7 %MOOL0S NEW_ALM
11 {
1 {s
%MO0406 %MO0400
New Alarm
18 SPD_UNDER_ALM LMO0421
|t ]
i {T—
%M00321 %MO0421
Under Speed
Alarm
1 9 %LM00421 NEW_ALM
1l { )
| \S
%M00421 %MO0400
New Alarm
20 VOLTS_UNDER_AL %M00422
M
11 {”
I {TH—
%MO0322 %M00422
Alternator Voltage
Under Alam
21 *M00422 NEW_ALM
1 { )
| \S
%MO0422 BLMO0400
New Alorm
22 VOLTS_OVER_ALM ©M00423
] | Iz
11 \ I )
%MO00323 ©M00423
Atternator Voltage
Over Alarm
2 3 TM0O0423 NEW_ALM
I} /{
i {s—
%LM00423 %MO0400
New Alaim
24 | GEN.CBTRPAL. LMO0424
| [N
I {TH—
%MO00324 TM00424
Generatos CB
Tripped Alarm
2 5 %MO00424 NEW_ALM
{ | { )
1 \$
%M00424 %MO0400
New Alorm
26 ALT_TEMP_ALM 25
| T {
1| {T—
%M00325 %M00425
Altemator High
Temperature
Alam
27 “M00425 NEW_ALM
[ {
1T (s}
%BMO0425 LMO0400
New Alarm
28 FUEL_LEV_EMPTY_A %M00441
M
1| (7
1t \ I )
%LM00341 %M0O0441
fuel Empty Alarm
29 %002} NEW_ALM
1| {
(] {s}—i
%MO0441 %MO0400
New Alorm
30 FAIL_TO_STR_ALM %MO0242
1t 1%
[ \ T)
LM00342 %M00442
Fall to Start Alarm

Program: BCC_4000_2
Q-Pulse Id TMS1078

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2
Active 10/12/2014

Page: 4

AUD_ALM.blk
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03-Jul-03 18:02:05 NTB Design VersaPro (tm) Page: 5
31 %MO0442 NEW_ALM
P {s}—l
%MO0442 %MO0400
New Alorm
_32 OIL_P_W_ALM « .
{ {TH—
SM00351 %MO00461
Low Oil Pressure
Warning Alorm
3 3 %M0046 1 NEW_ALM
P O
%M0046 1 %LM00400
New Alarm
34 ENG_T_W_ALM AMO0AA2
| {1
AMOG362 %MO0462
High Engine
Temperature
Warning Alarm
3 5 %LMO0L62 NEW_ALM
[ {
1 {s—
%M00462 %LM00400
New Alarm
- UEL_LEV_LOW_AL AM00463
eI
| (/]
{1 {TH
BMO0ISI %MO0463
Low Fuel Level
Alarm
37 BM0O0463 NEW_ALM
{
f {s 1
BMO0463 %MO0400
New Alarm
38 BAT_CHG_AC_AL %MO0A64
M
| o
%MO0IS4 WM00464
Battery Charger
AC Alorm
39 %Mops64 NEW_ALM
[} (s }—1
LMO0464 %M00400
New Alorm
[
- AT_CONT_LOW_ %MO04LS

| U
%MO0465

AMO03S5
Control Battery
Charger Low
Voltage Alarm
a1 AMO04S5 NEW_ALM
{
K W
LMO0485 %MO0400
New Alorm
BAT_STR_LOW_V_A AMODASS
2|
IZS
A (T
AMO0366 AMO0456
Stort Battery
Chorger Low
Voltage Alarm
43 AMO4S6 NEW_ALM
| {
{1 - {s
AMO4S6 %MO0400
‘ New Alorm
1
- AAINS_ATS_OPN_ %MO028)
: M
Iz
| (T—1
AMO0381 %MO048 1
Moins ATS Foited
1o Open Alam
Program: BCC_4000_2 C:\Program IFiles\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 AUD_ALM.blk
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45

a7

gl

Program: BCC_4000_2
Q-Pulse Id TMS1078

SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual

NTB Design VersaPro (tm)

%MOO48 1 NEW_ALM
1| {
il {s i
%MO00481 %MO0400
New Alarm
MAINS_ATS_CLS_A %M00482
w
1 IZs
il {Tr—i
%M00382 BMO0482
Mains ATS Failed
to Close Alorm
%MO00482 NEW_ALM
| | {
11 {s —
%M00482 %MO0400
New Alorm
GEN_ATS_OPN_AL %M00483
M
1t G
[ \ F)
%MO0383 %M00483
Generator ATS
Failed to Open
Aloarm
%MO00483 NEW_ALM
1L {
1T {s
%MO0483 %MO0A00
New Alarm
GEN_ATS_CLS_AL %M00484
M
1] { \)
il A l
%M00384 %M00484
Generator ATS
Faied to Close
Alarm
%MOD484 NEW_ALM
Il {
T {s —
%M00484 %M00200
New Alorm

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2
Active 10/12/2014

Page: 6
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03-Jul-03 18:02:05 NTB Design VersaPro (tm) Page: 7

BIOCK NAME: ... oot e ALARM.blk
DeSCHPLION: . ...ceiie i Control Logic for the Generator Alarms.
BIOCK TYPE: . o et e e Ladder

Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 ALARM.blk
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03-Jul-03 18:02:05

NTB Design VersaPro (tm)

Page: 8

1 Generator High High Alarms

M_STP_ALM
2 EM_STP_,

HIGH_HIGH_ALM

| |
| .
%MO0301
Emergency Stop
Alarm

MEN_ALM

%M00302
MEN Alarm

OlL_P_SD_ALM
_| l__
%MO0303

Low Ol Pressure
Shutdown Alammy

ENG_T_SD_ALM

—

LM00304
High Engine
Temperature
Shutdown Alaim

RAD_WATER_LO
W_ALM

__’ }__
%MO00305
Low Radiator

Water Level
Alarm

SPD_OVER_ALM
____i |__
%MO0306

Over Snaad Al
Ovei Speed Aaim

{ ) '

\
%MOQ300

High High Alarm

3 lGenerator High Alarms

4 SPD_UNDER_ALM

HGH_ALM

1l
L]
%M00321

Under Speed
Alarm

VOLTS_UNDER_AY
M
WMO0322
Altemator

Voltoge Under
Alarm

VOLTS_OVER_AL
M
TM00323
Altemator

Voltage Over
Alormn

GEN_CB_TRIP_AL
M

—

%M00I24
Generator CB
Tipped Alam

ALT_TEMP_ALM

TMO0325
Altemator High
Temperature
Alam

{
%MOG320
High Alarm

5 lGenera(or Medium Alarms

Program: BCC_4000_2
Q-Pulse Id TMS1078

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2
Active 10/12/2014
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03-Jul-03 18:02:05 NTB Design VersaPro (tm) Page: 9
6 FLWEL_{FV_EMPW A MEDUM_ALM
| {
OO | FMOD2AY
Fue! Empty Alammy Madlum Alarm
FAIL_TC_STR_ALM\
— ] —
RAMO0342

Fail to Starl Alary

MAINS_ATS_OPN |
ALM

— | —

TMO03ET
Maing ATS Falled
to Open Alarm

GEN_ATS_CL5_AL|
M

ThAOO0AL
Gonaratar ATS
Failed to Close

Alcxm

E,r Generator Low Alanms

B OIL_P_W_ALM LOW_ALM

| | {

[ 1 )_|
0021 B0

Low Ol Pressure © o Low Alrm

Waming Alkam )

ENG_TW_ALM

— —

LA
High Engiha
Tampaichae

Woming Alorm

FUEL_LEV | OW_A]
50

—— —

CA0353
Low Fuel Level
Alcrm

BAT_CHG_AC_AL
L

Bottery Charger
AC Alkxm

BAT_CONT_LOW |
V_ALM

RRAIMES
Conirol Bl tary

Charger Low
valtoge Alam

BAT_STR_LOW _V_
AL

LADQISY
Stan Bottery
Chargar Low

valtoge Alarn

RAAINS ATS_CES,

]

Malra ATS Folled
12 Clase Alam

GEN_ATS_OPN_A/
LM

— | —

“M0038]
Ganaratol ATS
Folked to Cpen

Alarm

Generator Emergency Stop Alarm
9 | gency Stop |

Program: BCC_4000_2 C:A\Program Files\GI?. Fanuc Automation\VersaPro\ Project\BCC_4000_2 ALARM.blk
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03-Jul-03 18:02:05 NTB Design VersaPro (tm) Page: 10
10 EMA_STOP_PB EM_STP_ALM
| {
1 o
R0 TM00ITT
Emergency Stap Emergency Stop
=) Al
EM_STP_ALM ALM_RESET_PB
WA RIOO04
Emargency Stop Alarm Resat PR
Aeern
11 EM_STP_ALM EM_STOPR_IND
| 1 s )
[ \
SACOIDT LGO0010
Emargency Stog Emargancy Stop
Alcmn Indicaion
LAMP_TEST_PE
RIO00S
Lomp Tesd PB
12 lGenerator MEN Alarm
]3 MEN_AT MEN_ALM
P f
1] N\
“RID0024 XA
MEN Forult Ralay MEN Alorm
MEN_ALM ALM_RESET_PE
TM0302
MEN Alorm Alarm Rasal PB
]A MEN_ALM MEN_FLE_IND
| L {
[ { )_.._|
“RMO0302 Q00011
MEH Alamm MEN Foult
Indicator
LAMP _TEST_PB
RO
Lamnp Test PR
15 E.’ Generator Low Oil Pressure Shut Down Afarm ]
1 6 OL_P_LOW_SD Qi _P_DLY OL_P_SD_ALM
| 4 | { )
L f L
“nnaal RMOT207 00303
Low Oil Preatune Oit Piessure Low Oil Presure
Shutamwn Al Dalkey Shulciown Alarm
QIL_P_SD_ALM  AlLM_RESET PR
L0030 RO000&
Low Cil Freswie  Alarm Resat PR
St Al
V7 QI P.SD_AlM OL_P_LOW 5D IN
D
| .
[ {
MO0 TEO0012
Low il Pressure: Lo Okt Presyune
Shurciown Alomm Shutciom
. ndicaior
LamP_TEST_pg
THI0005
Lanp Tast PB
18

Program: BCC_4000_2

|Generalor High Engine Temperature Shut Down Alarm

Q-Pulse Id TMS1078

C:\Program Files\GE Fanuc Autemation\VersaPro\Project\BCC_4000_2

Active 10/12/2014

ALARM.blk
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03-Jul-03 18:02:05 NTB Design VersaPro (tm) Page: 11
1 9 ENG_T_H_SD STR_UP_DLY ENG_T_SD_AWM
| | (] { )
[ [ \
%I00043 %MO0208 %M00304
High Engine Stortup Alarm High Engine
Temperature Delay Temperature
Shutdown Shutdown Alarm
ENG_T_SD_ALM  ALM_RESET_PB
%MO03I04 AI0000S
High Engine Alarm Reset P8
Temparaiure
Shutdown Alam
20 ENG_T_SD_ALM ENG_T_HI_SD_IND
[ ({ )
|| \
%MO030A %©00014
High Engine High Engine
Tempearcture Temperature
Shutdown Alamm Shutdown
Indicator
LAMP_TEST_PB
%I00005
Lamp Test PB
21 ‘ = Generator Low Radiator Water Level Alarm
22 RAD_WATER_LOW TMR TENTHS RSLDV_WAIER_LOW
| ! {
i { I
00025 %MO03TS
Low Radiator Rodiator Water
Water Level Level Low Delay
%ROO300
50 —pv
%ROG300
2 3 RAD_WATER_LOW RAD_WATER_LOW
DLy _ALM
| 1 { )
[ \ i
%MO0315 %MO03I0S
Raodiator Woter Low Rodiator
Level Low Delay Water Level Alam
RAD_WATER_LOW ALM_RESET_PB
LAM
%MOG305 AI0000S
Low Radiator Alormm Reset P8
Water Level Alarm
24 | RAD-WATER LOW RAD_WATER_LOW !
AWM _IND
[ ! { )
[ \ l
%LMO030S %Q00016
Low Rodiator Low Rodictor
Water Levet Water Level
Alarm Indicator
LAMP_TEST_PB
%I00005
Lamp Test PB '
25 IGenerator Over Speed Alarm
2 6 GCR TMR TENTHS SPD_OVER_DLY
[ 1 { ) I
[ \
%Q00041 BMO03 16
Goveamor Control Owver Speed Delay
Relay A Timer
FBRO03IQ
S0 —pv
FBRO03IQ
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 ALARM.blk

Q-Pulse Id TMS1078

Active 10/12/2014
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03-Jul-03 18:02:05 NTB Design VersaPro (tm) Page: 12
27 SPD_OVER SPD_OVER_DLY SPD_OVER_ALM
I | | { )
1| [ \
%00019 4MO0316 AMO0306
Over Speed Reloy  Over Speed Over Speed Alarm
Delay Timer
SPD_OVER_ALM  ALM_RESET_PB
28 SPD_OVER_ALM SPD_OVER_IND
{
o {
%MO006 %*Q00019
Over Speed Over Speed
Alorm Indicator
LAMP_TEST_PB
%I00005
Lamp Test PB
29 , Generator Under Speed Alarm
30 SPD_UNDER STR_UP_DLY TMR TENTHS SPD_UNDER OLY
Il d 1 /
[ 11 \ )
%100018 %MO0208 %LMO033 1
Under Speed Startup Alarm Under Speed
Relay Delay Alarm Delay
%RO0IDI
S0—pv
%RO0303
3] SPD_UNDER_DLY SPD_UNDER_ALM
| L {
[ \
%MOG3I3) ©M00321
Under Speed Under Speed
Alorm Delay Alarm
SPD_UNDER_ALM  ALM_RESET_P8
%MO0321 %0000
Under Speed Alorm Reset PB
Alorm
32 SPD_UNDER_ALM SPD_UNDER_IND
{
{ | {
%MO00321 2400020
Undler Speed Under Speed
Alarm Indicator
LAMP_TEST_PB
%I00005
tomp Test PB
33 Generator Under Voltage Alarm J
34 VOLTS_UNDER STR_UP_DLY TMRIENTHS VOLIS_UNDER_D...
| | | L {
[ [ \ )—|
%0000 %MO0208 %LMO0332
Under Voltage Startup Alorm Under Voliage
Relay Delay Alam Delay
“%LRO0306
0 —pv
“%LRO0306

Program: BCC_4000_2
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3 5 VOLTS_UNDER_D... VOLTS_UNDER_AL
M
(I { )
|| \
HBMO0332 %M0O0322
YUnder Voltage Alternator Voltoge
Alarm Delay Under Alarm
vOLTS_UNDER_AL  ALM_RESET_PB
M
AM00322 %I00006
Altemator Voltoge  Alorm Reset PB
Under Alom
36 VOLTS_UNDER_At VOLTS_UNDER_IND
M
| 1 { )
|| \
%MO0322 %Q00022
Altemator Altemator Voltage
Voltoge Under Under Indicator
Alam
LAMP_TEST_PB
%I00005
Lomp Test PB
7 Generator Over Voltage Alarm
=
38 VOLTS_OVER STR_UP_DLY TMR TENTHS VOLTS_OVER_DLY
|1 |1 /
[ [ \ )
%I00021 %M00208 %M00333
Over Voltage Stortup Alorm Over Valtage
Relay Delay Alarm Delay
%RO0IP
S0.—pv
%RO0309
39 VOLTS_OVER_DLY VOLTS_OVER_ALM
(A { )
b \
LMO0333 %M00323
Ovet Vottoge Alternator Vattage
Alarm Detay Over Alam
VOLIS_OVER_ALM  ALM_RESET_PB
%WM00323 %I00006
Alternator Voltage Alarm Reset PB
Over Alorm
40 VOLTS_OVER_ALM VOLTS_OVER_IND
| L { )
1 \
LMO0323 %Q00023
Altemator Alternator Voltage
Voltage Ovet Ovet Indicator
Alarm
LAMP_TEST_PB
%I00005
Lamp Test PB
41 IGenerator CB Tripped Alarm
4?2 GEN_CB_TRIP GEN_CB_TRIP_AL...
f] { )
[ \ I
%H00023 %M00324
Generctor CB Generctor CB
Tripped Tripped Alarm
GEN_CB_TRIP_AL.. ALM_RESET_P8
%MO03I24 00006
Generator CB Alarm Reset PB
Tripped Alam
C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 ALARM.blk
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43 GEN_CB_TRIP_AL... GEN_CB_TRIP_IND

{

%M00324 %Q00025
Generator C8 Generator CB
Tipped Alorm Tapped Indicator
LAMP_TEST_PB
%I00005
Lamp Test PB
44 lGenerator High Altemator Temperature Alarm j
4 5 ALT_TEMP STR_UP_DLY ALT_TEMP_ALM
[} | L { )
(B} [ A
%100022 %M00208 %MO0325
Altemator High  Stortup Alarm Alternotor High
Temperature Relay Delay Termperature
Alarm
ALT_TEMP_ALM  ALM_RESET_PB
%MO0325 00006
Altemator Hgh  Alarm Reset P8
Temperiature
Alorm
ALT_TEMP_ALM T_TEMP_IND
46 | N-ERA ALTTEMP
! | { )
1 \
LMO0325 %Q00024
Alternator High Alternator High
Temperature Temperature
Alarm Indicator
LAMP_TEST_PB
%I00005
Lomp Test PB
47

Generator Fuel Level Empty Alarm

FUEL_LEV_EMPTY_C

48 FUEL_LEV_EMPTY TMR TENTHS i
| 1 { )
[ \
%100047 %M00351
Fuel Empty Fuel Leve! Empty
Alam Delay
WRO0312
50 —py

%R00312

49

FUEL_LEV_EMPTY_C
(84

! |

FUEL_LEV_EMPTY_A
[L¥)

i0
%M00351
Fuel Level Empty
Alarm Delay

FUEL_LEV_EMPTY_A ALM_RESET_PB
W

-

%LM00341 00006
Fuel Empty Akarm  Alarm Reset PB

{

%MO0341

Fuel Empty Alarm

50 FUEL_LEV_EMPTY_p FUEL_LEV_EMPTY_)
M ND
1| { )
|3 \
TMO0341 %Q00017
Fuel Empty Alar Fuel Empty
indicator
LAMP_TEST_PB
%I00005
Lomp Test P8
51

Program: BCC_4000_2
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FAIL_STR_CNT FAIL_TO_STR_ALM
52 .
[ - { )
1T A
%MO0204 %M00342
Failed to Start Fai to Start Alarm
Counter
FAIL_TO_STR_ALM  ALM_RESET_PB
%MO0342 %I00006
Fail to Start Alarm  Alarm Reset P8
53 FAIL_TO_STR_ALM FAIL_TO_STR_IND
{
| {
%M00342 %0002t
Fail fo Start Alar Fail to Start
Indicator
LAMP_TEST_P8
%{00005
Ltomp Tast PR
54 ‘Generator Low Oil Pressure Waming Alarm
55 OiL_P_LOW_ W OIL_P_DLY OIL_P_W_ALM
| | | { )
11 [ \
%0042 %M0O0207 %MOO36 1
Low Oil Pressure Ol Pressute Low Oif Pressure
Warning Alam Delay . Warning Alarm
OLP WAWM  ALM_RESET_PB
%MO03s )
tow Ol Pressure  Alarm Reset PB
Warning Alarm
T4 P_W_AL P A
56 OiLP_W_ALM (D)(L_ _LOW_W_IN
| { )
1 IL* \
ELMO03S1 %Q00013
Low Ol Pressure Low Ol Pressure
Waming Alorm Waming indlccios
LAMP_TEST_PB
%I00005
Lomp Test PB
57 Generator High Engine Temperature Warning Alarm
58 ENG_T_HILW STR_UP_DLY ENG_T_W_AM
| 11 { )
i [ \
%K00044 %M00208 %M003I62
High Engine Startup Alarm High Engine
Tempetatute Delay Temperctute
Warning Warning Alarm
ENG_TW_ALM  ALM_RESET_P8
%MO0362 %I00006
High Engine Alarm Reset PB
Tempearaiure
Worning Alorm
W THIW
50 ENG_T_W_ALM ENG_T_HI_W_IND
) { )
[ \
%MO0362 %Q00015
High Engine High Engine
Temperature Temperahue
Waming Aloim Woarning indicotor
LAMP_TEST_P8
%I00005
Lomp Test PB
&0 ‘Generator Fuel Level Low Alarm ’
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 ALARM.blk
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51 FUEL_LEV_LOW TMRTENTIES \F{UELLEV'LOW_DL
_1 }____ { )
\
%I00045 %TMO0373
Low Fuel Level Fusl Level Low
Alom Deloy
%RO03 IS
50 —py
%RO03NS
FUEL_LEV_LOW_DL - FUEL_LEV_LOW_AL
62§ &
| {
— | {
%M00373 RMO03IE3
Fuel Level Low Low Fuei Leve!
Alarm Delay Algrm
FUEL_LEV_LOW_AL ALM_RESET_PB
M
MO0363
Low fuellevel  Alom Reset PB
Alam
FUEL_LEV_LOW_AL FUEL_LEV_LOW_IN
63 | u b
I { )
1T \
BMO0363 %Q00018
Low fuel Level Low Fuel Levet
Alarm Indicator
LAMP_TEST_PB
%I00005
Lomp Test PB

64 lGenerator Battery Charger AC Fail Alarm I

TMR TENTHS BAT_CHG_AC_DLY

65 | BatcHeAC
o ()
B \
%100025 XMO037¢
Battery Charger Baftery Charger
AC Relay AC folure Detay
%RO03IS
800 —py
%R00318
BAT_CHG_AC_DLY : BAT_CHG_AC_AL
66 : M
| | {
1 {
*M00374 LMOO364
Battery Charger Battery Charger
AC failure Deloy AC Alorm
BAT_CHG_AC_AL AtM_RESET_PB
M
%MO0364 %I00006
Baitery Charger  Alorm Reset PB
AC Alarm
67 | BarcHe AC AL BAT.CHG_AC_IND
M
I
| | {
AM00364 ) LO00026
Battery Charger Bottery Charger
AC Alarm AC Indicotor
LAMP_TEST_PB
%100005
tomp Test PB
68 1Generator Control Battery Low Voltage Alarm
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\ Project\BCC_4000_2 ALARM.blk
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BAT_CONT_LOW_ BAT_CONT_tOW_
69y TMR TENTHS V_OLY
| 1 {
{1 {
%I00026 LMO0375
Control Battery Control Battery
Charger Low Low Voltoge
Vottage Delay
%RO032)
300 —ipy
%RO0321
70 BAT_CONT_LOW_ BAT_CONT_LOW_
V_DLY V_ALM
|| ({ )
1T \ |
%MO0375 BMO0ISS
Control Battery Contiol Battery
tow Voltoge Chorger Low
Delay Voltoge Alorm
BAT_CONT_LOW_  ALM_RESET_PB
V_ALM °
LMOO3SS
Conttol Bottery  Alarm Reset PB
Charger Low
Voltoge Alarm
71 BAT_CONT_LOW_ BAT_CONT_LOW_
V_ALM V_ND
| = {
| {
LMO03SS %Q00027
Contiol Battery Contiol Battery
Cherger Low Charger Low
Voltage Alam Voltoge Indicator
LAMP_TEST_PB
%I00005
Lamp Test PB
72 Generator Start Battery Low Voltage Alarm
7 3 BA'T_STR_LOW_V TR TENTHS | Ec\T_STI?_LOW_V_D
| 1 { ) l
L] \
%I00027 %M00376
Start Battery Stort Battery Low
Charger Low Volioge Delay
Vottoge
%RON324
600 —{py
%R00324
74 BAT_STR_LOW_V_D BAT_STR_LOW_V_A
(A4 [L4]
] 1 { ) l
] \
%MO0376 BMO0ISS
3tart Battery Low Start Battery
Vottoge Delay Charges Low
Volioge Alarm
BAT_STR_LOW V_A ALM _RESET_PB
LM
%LMO0366 %I0000S
Start Battery ~ Alorm Reset P8
Charger Low
Voltoge Alorm
75 BAT_STR_LOW_V_A BAT_STR_LOW_V_}
LM ND
| 1 { ) ]
11 \
%LMO0366 %LQ00028
Start Battery Start Battery
Chorger Low Charger Low
Vottage Alarm Voltoge Indicator
LAMP_TEST_PB
%I00005
Lomp Test PB
76

Program: BCC_4000_2
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MAINS_ATS_OPN_  MAINS ATS_CLS  GEN_RUNNING MAINS_ATS_OPN_
77 | emp TMR TENTHS ALM
|1 |1 {1 1
[ [ 1 \
%Q00033 %0003 %MO0201 %MO0381
BCC Mains ATS  BCC Mains ATS Generator Mailns ATS Failed
Open Command Closed Running to Open Alarm
MAINS_ATS_OPN_  ALM_RESET_PB %R00327
ALM
| 1 | -
' 1/} ® Wm7
%MO00381 400004
Mains ATS Foited  Alorm Reset PB
to Open Alarm
78 | = Mains ATS Fail to Close Alarm
MAINS_ATS_OPN_  MAINS_ATS_CLS  MAINS_FALED MAINS_ATS_CLS_A
79 | o TR TENTHS ™
| | ] {
V1 Y 4 {
%Q00033 %I00034 %I00033 %M00382
BCC Mains ATS  BCC Mains ATS  BCC Mains Failled, Mains ATS Falled
Open Command Closed o Close Alorm
MAINS_ATS_CLS_A  ALM_RESET_PB %R00330
w
| | |
P l/]l * W'ARCO&&O
%MO0382 %I00006
Mains ATS Foiled  Alarm Reset PB
to Close Alorm
80 [Generator ATS Fail to Open Alarm
8] gEN_ATS_ClS_CM GEN_ATS_CLS MAINS_FALED TMR TENTHS hGAEN_ATS_OF'N AL
| | 1 f {
4 {1 4 {
%Q00034 %I00035 %100033 %MO00383
8CC Generator  BCC Generator  BCC Mains Falled Generator ATS
ATS Close ATS Closed Failed to Open
Command Alarm
GEN_ATS_OPN_AL  ALM_RESET_PB %RO0A33
M
| 4 | 50—
! 4 P xaoosss
%MO00383 RI00006
Generator ATS  Alorm Reset PB
Failed to Open
Alarm
82 IGenerator ATS Fail to Close Alarm
8 3 gEN_ATS_ClS_CM GEN_ATS_CLS GEN_RUNNING TR TENTHS thEN_ATS_CLS AL
[l [ ] | { ) |
[ l/} L] \
%Q00034 400035 %MO0201 LMO0384
BCC Generator  BCC Generator Generator Generator ATS
ATS Close ATS Closed Running Failed to Close
Command Alarm
GEN_ATS_CLS_ AL ALM_RESET_PB %RO033S
M
] 1 | —
T 1/1 ® W'um:m
%MO0384 RI000CS
Generator ATS  Alorm Reset PB
Fated to Close
Alarm

Program: BCC_4000_2
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BIOCK NGB ...ttt er e e e ean e e e SEQ.blk
Description:......ccccovviviinenicenn e Control Logic for the Generator Operation Sequences.

BlOCK TYPE .. e s Ladder
e
|
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 SEQ.blk
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1 Generaior OFF State
2 SL_AUIO SEL_TEST SEL_MAN (o TENTIS | GEN_OFF
] ! § {
vl 1 1 {
%0001 00002 Q00003 20101
Solector Switch  Solactor Sudich  Selactor Swdich Genarates OFF
Audo Tast Manual
*A00700
25 Jpy
“AR00100
3 GEN_OFF PAOVE INT
11 i
11
LMO00T01
Generator OFF
1
Vol ql— SEC_CHI
RO
Sequence
Countet
4 ’Generator Automatic Start and Stop Logic
5 MAINS FAILED  MAINS_FAL STP GEM_OFF HIGH_HIGH_ALM HIGH_ALM MECIUM _AL W TR TENTHS | ALNO_TEST_STR
| | | ) ( | |
| | V1 V1 't vl V1 E—
w000 LA 104 L0001 HM00A0] WA A0 TG0 102
BCC Malrs Failed  Madrs Failed Stop Genaralor OFF  High High Alame High Akarm Medium Alamn Auto & Tost Star ¢
Stop
REMOTE_STR REMOTE_SIR REMOIE_STP ZRO0103
] 1 I |
i i 1 R
L0103 MO0 LhA00 105
flamota Starl Romaote Stor Remols Stop
TEST_STIV TEST_STP
! | /]
1
LA TS MO0107
Test Siart Test Stop
AUIO_TEST_STR
LA 2 .
Ayl & Test Slort £
Siop
& MAINS_FAILED m MMNS_FAIL_STP
! {
V] { -
®I000A3 AUMOT104
BCT Mcins Folled Maira Folad Stop
00105
1200 gy
wR0010s
7 SEL_AUTO REMLSTR REMOTE_STP RS REMOTE_STR
|k | ! )7
[ L [ ( i
OO0 ) RWOCA3S 00105 D103
Seigciar Swilch | BCC Ramote Start Ramoto Stop fRemale Stor
Autg
MAINS_ATS CLS A GEN_RUNNING 00109
Livi
— ———i s
LhMD0182 LAY 109
Maire AlS Folled Genoioior
to Close Alamm unning
REMOTE_5TR
BhaAD) 103
Rermate Siart
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\ Project\BCC_4000_2 SEQ.bik
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8 SEL_AUTO REM _SIP TraR TEHTHS REMOTE_ST?
! | | (
SGOO0 1 007 . TMOOI10S
Salacior Switch BCC Ramaoia Romatle Siop
Auta Stop
HEGH_HIGH_ALM XW00112
e sy
400300 XR00112
High High Alarm
HIGH_ALM
BRI
High Alerrn
MEDLIM_ALM
BHQO30
Madum Alamm
[} SEL_TEST AR TENTTE ] TEST_STR
] {
00007 OO0
Salactor Swiich 3 Test Start
Tas?
SRA0115
10 _lpuy
WO0NS

10 SELTEST W TEST_SIP
{
11 . {
W0000Z RAO0107

Sakacior Switch Test Stap
Tasi

*R00118

P
ERO0TE

N ' AGenerator Sequence 1 -- 2
Startinu the Generator

1 2 GEN_RUN_OFF  HIGH_HIGH_ALM HIGH_ALM MECHIUM_ALM SEL_AUTO AUTC_TEST_STR STEP_1 MOVE INT
| | | | | | il | | -
I/} I/} l/} 1/1I [ [ L .
TN0108 WAA000 KR AN )0 ) 0102 FAA0001
Senaroior Run O High High Akam High Alcim Medium Aarm Salecior Switch  Aule & Taat Starl | Step Sacquenca !
Auta 1 Slop No.1 '
SEL_TEST AUTO_TEST_STR 1
] bt 2y ol 560 CNr
TOWT2 L0102 RO
Salpcior Switch  Aulo & Test Stan Sequence
Test 1 Stop Counler
SEL_MAN MAN_STR_PE ‘
a i
i Koo e e ] '
\ Salpctor Switch  Monaoud Stord P8
Monual '
13 SPD_SIP_CRY CFDT TERTES GEM_RUN_OFF
' |t FER
: 1T Ao ,
wWooo1? SA 108
Crank Culout Generator Run Off
Reicy
! WRA0121
1
150 —py
. AR0012)
| |
1
\
i Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Projecc\BCC_4000_2 SEQblk
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14 STEP_1
11
[}
L0001
Steps Secuancea
Neul
15 Genera!or Sequence 2 -- 3
Generator Bunning at Rated Speed
Generator Warmup Time
14 SEL_AUTO GEN_RUNNING STEP_2E R TENTHS TIGVE INT
bl | 1 I
[ 1T [
0001 LMO0201 L0002
Salactor Swdtch Ganarator Step Sequencs
Auto Running Ho.2
SEL_TEST w00 124 1
__| 50ty 3N o — SEQ_CHT
AR00124 )
Satecior Swich Sequence
Test Counter
17 SEL_MAN GEN_RUNNING SIEP 2 E R TENTS NIEVE INF
| | | 1 1
1 I 1 f 1 B
L0003 TAOT201 BMOO0T2
Selacior Switch Ganerator Step Saquencas
Manudd Running He.2
RRO0127 )
50y 3t ol SEQ_CNT
w0127 )
Sacquence
Counter
18 SEL_AUTO SPD_SIPCRK  AUTO_TEST_STR STEF_2.E ASERTE
| | J [
— /1 V1 i B
ool 200017 LT i - WMO0X2
Soleclor Swiich | Cronk Culowt Auto & Test Stan /- Stop Sequonce
Aulo Relary Step No.2
SEv_TES] 1
__| Y] Ol— SEQ_CHT
00002 RO T
Salector Switch Sequence
Teat Countel
19 SL_AUTO SPO_STP_CRK AUTO_TEST_STR STEF_2_E HOVETNT
| | | | {1 |
1T i I/I T
SIO001 0017 LM0002 L0002
Ealactor SwAfch Cronk Cuiow  Auto & Tesi Stard /' Step Sequence
Aule Reloy Siop No.2
SEL_TEST 1
H 21N ol sea_car
0002 LROOCO
Splecior Jwitch Secuance
last Counter
20 SEL_MAM SPO_STP_CRK MAN_STP_PR STEP_2_E MOVE It
1 | | |1
[ L/1I l/} [ -
000 %WOM17 RO A0
Salactor Switch Crank Cuoud Mowml Stap PR Step Sequence
Maomucd Reloy MNo.2
1
1wy of--SEQ_CNT
RO
Sequanca
Counta
21 SEL_MAN SPOSTP.CRx MAN_STP_ P8 STEP 2 E MOVE INT
| A ]
e ——/ 1 -
%0000 *OmM! 7 W00 TRAOOOO2
Selacio: Swilch Crank Cutoun Manuel Sicp PR Step Sequance
Memurd Rawgy Ma.2
|
9 | SEQ@_CNT
TAROOH
Saquence
Counter
22 Generator Sequence 3-- 4
Generator Running at Rated Speed
Transfer 1o Generator ATS
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\ BCC_4000_2 SEQ.blk
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23 SEL_AUTO GEN_RUNNING STEP_3 OVERT
|1 { | I .
[ 1T L
%I00001 %M00201 %MO0003
Selector Switch Generator Step Sequence
Auto No.3
SEL_TEST 1
] Aty ol see_cNT
%I00002 %WRO0O0T
Selector Switch Sequence
Test Counter
2 4 SEL_MAN GEN_RUNNING MAN_TRF_GEN_P8 STEP_3 MOVE INT
] 1 || ] | It -
[ b [ P
%0000 %LMO0201 %0001 %MO0003
Selector Switch Generator Monual Tionsier to - Step Sequence
Manual Generator PB No.d
1
4ty ol SEQ_CNT
%RO0001
Sequence
Counter
25 SEL_AUTO AUTO _TEST_STR STEP_3 MOVE iNT
| 1 I} 11 |
|| l/} 1T
%0000 %BMO0102 %MO0003
Selector Switch | Auto & Tast Stort /  Step Sequence
Auto Stop No.d
SEL_TEST 1
____| 9N Q- SEQ_CNT
%I00002 %RO000)
Selector Switch Sequence
Test Counter
2 6 SEL_MAN MAN_STP_P8 STEP_3 MOVE INT
] 1 | [ —
|| l/]( 1
. %100003 %I00009 %MO0003
Selector Swiich  Monuda Stop PB Step Sequence
Manuo! No.d
1
o n o SEQ_CNT
%RO0001
Ssquence
Counter
27 !Generalor Sequence 4 -- 5
Generator Running Online
28 SEL_AUTO GEN_RUNNING ~ MAINS_ATS CIS  GEN_ATS_CLS STEP_4 MOVE INT
| | | | 1! | | l_
|| 1t l/|l (] [
%I00001 %LMO020Y 200034 %0005 XMO0004
selector Switch Generator BCC Mains ATS  BCC Generalor  Step Sequence
Auto Closed ATS Closad No.4
SEL_TEST 1
] 5l Ql— SEQ_CNT
%I00002 %RO000Y
Selector Swiich Saquence
Test Counter
20 SEL_MAN GEN_RUNNING  MAINS_ATS_CILS  GEN_ATS_CLS STEP_4 WOVE INT
11 {1 | 11 ] 1 -
11 [ l/} L] 1T
%I00003 %M00201 %I00034 L0005 %MO0004
Selector Switch Generator BCC Mains ATS  BCC Generator  Step Sequence
Monual Running Closed ATS Closed No.4
1
5_In Ol SEQ_CNT
%RO00CH
Sequence
Counter
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 SEQ.blk
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30 SEL_AUTO AUTO_TEST_STR STEP_4 NOVETT
I | |
[ 1/} L]
00001 %MO0102 %MO0004
Selector Switch | Auto & Test Start /  Step Sequence
Auto Stop No.4
SEL_TEST 1
_1 9 _tn al—sEQ_enT
%100002 %RO0OCY
Selector Switch Sequence
Test Counter
3] SEL_MAN %AN_TRF_MNNS_ STEP_4 MOVE INT
| 1 {1 I
| L] [
KI00003 %I00010 XMO0004
Selector Switch Manud Transter to  Step Sequence
Manual Mains PB No.4
1
3N ol SEQ_CNT
%RO000)
Sequence
Counter
32 SEL_MAN MAN_STP_PB STEP_4 MOVE INT
| | | |
[ l/} 19
100003 00009 %MO00C4
Selector Switch  Manuol Stop PB Step Sequence
Manual No.4
1
o—In O SEQ_CNT
%RO0001
Sequence
Counter
33 Generator Sequence 5--7
Generator Running Online
Transfer to Mains ATS
34 SEL_AUTO AUTO_TEST_STR STEP_S MOVEINT
1 | | f 1
[ l/ll [
00001 %M00102 %MO000S
Selector Switch | Auto & Test Start /  Step Sequence
Auto Stop No.5
SEL_TEST i
_| 70N al— SEQ_CNT
%100002 ~ %RO0001
Selecior Switch Sequence
fest Counter
35 SEL_MAN ;AN_TPF_MNNS_ STEP_S MOVEINT ENABLE_OFFUNE
| {1
— 1 i {(s}—i
%I00003 %0010 %MO000S WMO0109
Selector Switch Manud Tronsfer io  Step Sequence Enable Generaior
Manuol Maire P8 No.5 to go Offline
1
7N ol—sea ot
%RO0OCT
Sequence
Counter
36 SEL_MAN MAN_STP_P8 STEP_S MOVE INT
|| | I |
[N l/} [
%0000 WO XLMO000S
Salector Switch  Manuat Stop PB Step Sequence
Manual No5
1
7N ol SEQ_CNT
%RO0OCOT
Secuence
Counter
37 Generator Sequence 7 -- 9
Generator Running
Mains ATS Closed
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 SEQ.blk
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3g | MANSATSCLS  GENATSCLS  ENABLE OFFLINE STEP_7 MOVERNT
b | | ||
1T |/‘| l/ll 1T —
24100034 L00035 LMOD109 LMO0007
BCC Mains ATS  BCC Generator  Enable Generator Step Sequence
Closed ATS Closed to go Offine No.7
1
o_{n ol SEQ_CNT
%4R0000)
Sequence
Counter
39 Generator Sequence 7 -- 3
] :
Generator Running
Mains ATS Closed
Return to Step 3
40 | MANSATSCLS GENATSCLS  ENABLE OFFLINE STEP_7 MOVEINT ENABLE_OFFUNE
11 ] ol ] (
1 /1 11 i {r)}—
%)00034 L00035 %MO0109 %MOD0D7 %MO0109
BCC Malns ATS  BCC Generator  Enable Generotor  Step Sequence Enable Generator
Closed ATS Closed o go Offine No.7 to go Offiine
1
3N Q— SEQ_CNT
. %RO0001
Sequence
Counter
4] IGenerator Sequence 9 -- 1
_ Generator Cool Down
SELAU0 STEP9 VR TENTHS MOVE INT
b | »
| 1T
400001 AMO000?
Selector Swiich Step Sequence
Auto No.?
SEL_TEST %R0D130 1
_{ 3000 —{py Y Qf— SEQ_CNIT
%)00002 *RO0130 %RO0001
Selecior Switch Sequence
Test Counter
13 SELMAN STep.9 TMR TENTHS MOVE INT
|| jol -
1T bl
%100003 AMO000?
Selector Switch  Step Sequence
Monual No.9
%R00133 1
’
10 —py 1y ol — SEQ_CNT
AR00133 %RO00CT
Sequence
Counter
Generator Sequence 9 -- 2
. Generator Restart
45 SEL_AUTO AUTO_TEST STR STEP_O TR TENTES OVE T
b || 1 |
1T 1 ¥ 1T
200001 %MO0102 %MO0009
Selector Switch | Auto & Test Start /  Step Sequence
Auto Stop No.9
SEL_TEST %RO0136 1
. 3000 —{pyy 1N Of— SEQ_CNT
; N %RO0136 %0001
Setector Switch Sequence
Test Counter
: 46 Generator High High Alarm
Generator Shut Down
) 47 | HGHHGH ADS HH_ALM_OS1
bl {7
1T (T
AMO0110
High High Alarm High High Alarm
One Shot
;
1
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 SEQ.blk
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48 HH_ALM_OS1 MOVETNT
%MO01 10
High High Alorm
One Shot
1
TN al—SsEa_cnT
%RO0001
Sequence
Counter
49 lGenerator High Alarm .
Generator Not Running, Move to Stop Mode, Step 1
50 HIGH_ALM SPD_STP_CRK H_ALM_OS1
1 i {
| i/ {TH
%MO0320 %I00017 %MO0111
High Alarm Crank Cutout High Alorm One
Relay Shot
51 HAIM_CS1 MOVE INT
LMOO111T
High Alarm One
Shot
i
1IN Ql—SEQ_CNT
%RO00CT
Sequence
Counter
52 ‘Generator High Alarm
Generator Running, Move to Cool Down Mode, Step 9
53 HIGH_ALM SPD_STP_CRK H_ALM_OS2
i I (T
i i (T
%MO00320 %00017 %M00112
High Alarm Crank Cutout High Alorm One
Relay Shot
54 H_ALM_0S2 WGVE INT
| L |
10
%MO0112
High Alamn One
Shot
1
@ —IN Q- SEQ_CNT
%RO00CT
Seq:ence
Counter
55 E’ Generator Medium Alarm J
Generator Not Running, Move to Stop Mode, Step 1
56 MEDIUM_ALM SPD_STP_CRK M_AtM_OS1
I j (1
___{ [ l/} \ l >—‘|
%MO0320 %0007 %MO0I13
Medium Alarm Crank Cutout Medium Alarm
Relay One Shot
57 M.AM_OS! FGVE INT
[
17 ~
%LMOCT13
Medium Alarm
One Shot
1
V=N ol—SEQ_CNT
%RO0001
Sequence
Counter
58 E" Generator Medium Alarm
Generator Running, Move to Transfer to Mains ATS, Step 7
59 MEDIUM_ALM SPD_STP_CRK M_ALM_0s2
| | | N
— | || (T
%M00340 %00017 %MO0114
Medium Alorm Crank Cutout Medium Alarm
Relay One Shot

Program: BCC_4000_2
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40 M_ALM_OS2 MOVE INT
______| [__ -
001 14
Madium Alom
One Shot
)
7N Qp—SEQ_CNT

%R00001
Sequence
Counter

61 £/ Mains ATS FAil To Close Alarm
Generator Not Running, Move to Generator Stopped, Step 1

62 GEN_RUNNING MAINS_ATS_CLS_A M_ATS_ALM_OS1
W™ .
—/1 || —1—
LMO0201 %LMO00382 LMO0115
Generator Mcins ATS Failed Malrs ATS Alarm
Running 1o Close Alarm One Shot

63 | MABSAMOST  —oavENT

I f—
L
MO0V 15
Mains ATS Alarm
One Shot

VN O SEQ_CNT

%ROO00T
Sequence

Counter

64 E,’ Mains ATS Fail To Close Alarm
Generator Running, Move to Transfer to Generator ATS, Step 4

65 GEN_RUNNING MAINS_ATS_CLS_ A  AUTO_TEST_STR M_ATS_ALM_OS2
WM
(| | | { \) I
[ b L] \1
%MO0201 %MO0382 %MO0102 %LMO0116
Generator Mains ATS Falled  Auto & Test Stort / Malns ATS Alarm
Running to Close Alarm Siop N One Shot

66 M_ATS_ALM_OS2 MOVE INT

_.__l}_ |

Mains ATS Akam
One Shot

afn ol SEQ_CNT

%RO000T

Sequence
Counter

Generator Sequence Counter is Out of Range.

Reset to Step 1
ALW_ON TTINT

— —

Always ON

67 |

MOVE INT

SEQ_CNT -

%RO000T
Sequence

Counter

T—in2 VN Ql— SEQ_CNT

%R0O0001

Sequence
Counter

i Program: BCC_4000_2 C:\Program Files\GE FFanuc Automation\VersaPro\Project\BCC_4000_2 SEQ.blk
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& ALWOH EQINT
{1
2500007
Abcrt O
MOVE INT
SEQCNT i) l—
£R00001
Sacquence
Counter
1
SN2 T—IN ol — SEQ_CNT
LROO00 1
Sequance
Counter
70 ALW.ON BT
|1
11
*50007
Abarcryy O
MOVE INT
SEQ_CNT iy —
LROI0O]
Saquence
Countar
1
J 1 o SEQ_CNT
2R00001
Sequenca
Caunte
71 ALW_ON TR
11
1
L5007
Abcrs ON
MGVE INT
SEQLCHNT —iiyy L
TR0
Counter
1
¢ iz 7Y o— SEQ CNT
<R 1
Secpance
Counter
£
Program: BCC_4000_2 C:\Program Files\GE FFanuc Automation\VersaPro\Project\BCC_4000_2 SIEQ.blk
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BloCK NBIME: ... i e e s e MAIN.blk
Descriplion:.......ccccieiivinicnienini e Conltrol Logic for the Generator Sequence Steps.

BIOCK WP eet it iirrt et rtees st ettt e s e st e s are et e e s aarsser e rans s aan e e e e an e e Ladder
Program: BCC_4000_2 CA\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 MAIN.blk
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] Generator Sequence No.1
Generator Stopped
2 ALW_ON ESINT
|1
U]
%S00007
Ahvays ON
STEP_t
SEQ_CNT —fiN) ( )._|
%R0000) %MO0001
Sequence Step Sequence
Counter No.l
V—fiN2
3 B Generator Sequence No.2
Generator Starting
4 ALW_ON ST
|
U]
%S00007
Ahvays ON
STEP_2_E
SEQ_CNT N3 ( )._|
%RO00O1 AM00002
Sequence Step Sequence
Counter No.2
2Nz
5 ALW_ON SENT
1l
(]
%S500007
Ahlvays ON
STEP_2_GE
SEQ_CNT i) Q {
%LRO00O1 %M00022
Sequence Step Sequence
Counter No.2GE
2—iN2
6 |Generator Running Logic !
7 GCR SPO_UNDER “TGEN_RUNNING
{ {/— {
%Q0004] 00018 %0020}
Govemor Control  Under Speed Generator
Relay Running
VOLTS_UNDER
%I00020
Under Voltage
Relay
Generator Starter Motor and Govemor Logic |
0 STEP_2.E SPDSIP.CRK  FAILSIR.TM  CRK_CUTOUT MR
[ | ] ]
i /1 i1 % {
%MO0002 %0017 LMOG202 %MO0205 %000040
Siep Sequence Crank Cutout  Failed to Start Time Generator Crank Siarter Motor
No.2 Relay Cutout Reloy
!
Program: BCC_4000_2 C:\Program Files\GI Fanuc Automation\VersaPro\ Project\BCC_4000_2 MAIN.blk

Q-Pulse Id TMS1078

Active 10/12/2014

Page 347 of 402



SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual

03-Jul-03 18:02:05 NTB Design VersaPro (tm) Page: 31
] 0 STEP_2_GE HIGH_HIGH_ALM GCR
] |- I A { )
[ l/[ \ I
“LMO0022 %MO0300 %Q0004}
Step Sequence  High High Alorm Governor Conirol
No.2 GE Relay
1 [Generator Fail To Start Timers and Counters
12 STEP 2 E SPD_STP_CRK FAIL_STR_DLY TMRTENTHS FAIL_STR_TM
)l | ) ( —
L] |/} l/‘l \
%M00002 %I00017 %M00203 %MO0202
Step Sequence Crank Cutout Failed to Start Falled to Start Time
No.2 Relay Pulse Delay
%RO0200
100 —lpy
%LRO0200
1 3 FAIL_STIR_TM TMR TENTHS FAIL_STR_DLY
1| { )
[ \
%MO0202 %M00203
Faded to Stort Time Failed to Start
Putse Delay
%R00203
100 —|py
%R00203
1 4 FAIL_STR_TM —W FAIL_STR_CNT
|1 { )
[ \ I
%MO00202 %MO0204
Failed to Stort Time Falled to Start
Counter
STEP 2 E %RO0206
Il/l o
I R
%M00002
Step Sequence
No.2
3—pv
15 SIEP_2_E GCR SPD_STP_CRK FAIL_STR_TM MR TENTIS CR_Ccutout
11 | | ! ! { )
10 [ L I/]I \ |
%LMO0002 %Q00041 %I00017 AMO0202 %M00205
Step Sequence | Govemnor Control  Crank Cutout | Failed to Stort Time Generotor Ciank
No.2 Relay Relay Cutout
CRX_CutouT %RO0209
| oy
%RO0209
Generator Crank
Cutout
16 STEP_2_GE CRK_CutouT STEP_1 ENB_STR_DLY
1 | 1 | ({ )
1 1 l/‘l \ I
%M00022 %MO0205 %MO0001 %MO0206
Step Sequence Generator Crankl  Step Sequence Enable Start Delay
No.2 GE Cutout No.1 for Alarms
ENB_STR_DLY
[
[
AMO0206
Enable Stort Delay
for Alarms
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 MATIN.blk
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17 ENB_STR_DLY R TENTS OL_P_DLY
P {
AM00206 LMO0207
Enable Start Delay Ol Prassura Alarm
for Alarms Delay
%RO0212
H 106 py
i %RO0212
.
18 ENB_STR_DLY [TMR TENTIES | STR_UP_DLY
] {
AMO0206 %M00208
Enable Stort Delay Startup Alarm
for Alarms Delay
. %RO021S
1 300 _lpy
%R00215
!
19 E’ Generator Sequence No.3
Generator Running
20 ALW_ON EQ INT
|l
! }ol
4500007
Alays ON
STEP_3
(
SEQ_CNT i { —
%RO000} %M00003
Sequence Step Sequence
Counter No.3
3—N2
21 E" Generator Sequence No.4
Transfer to Generator ATS
22 ALW_ON ESINT
11
U]
%S00007
Always ON
STEP_4
SEQ_CNT N1 ( )____i
%RO00O1 %MO0004
Sequence Step Sequence
Counter No.4
1
i
' 4—IN2
1
.
{
: STEP_a M_ATS_OPN_]
‘ 23
|
= | { 1
%MO0004 AMO0209
Step Sequence Moins ATS Open
No.a Command
| 24 STEP_4 MANS ATSCLS e G_ATS_CLS.)
|1
(] 1 {
AMO0004 %0034 AMO0210
Step Sequence  BCC Mains ATS Generator ATS
No.4 Closed Close Commond
%RO0218
0—pv
%RO0218
25 [Generalor Sequence No.5
Generator Running Online
y  Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 MAIN.blk

Q-Pulse Id TMS1078

Active 10/12/2014

Page 349 of 402



03-Jul-03 18:02:05

26

SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual
NTB Design VersaPro (tm)

ALW_ON

] |

[
%500007
Alvays ON

SEQ_CNT i
«ARO0001

Sequence
Counter

§—iIN2

SIEP_S

{

%MO00CS
Step Sequence
No.5

Page: 33

27

E‘.’ Generator Sequen
Transfer to Mains ATS

28

29

ALW_ON

1 1

[

%S00007
Ahvays ON

SEQ_CNT 1Ny

%RO0001
Sequence
Counter

7—IN2

STEP_?

STEP_7

] 1

{

%MO0007
Step Sequence
No.7

G_ATS_OPN_1

[
%MO0007

Step Sequence
No.7

STEP_9

——

%MO0009
Step Sequence
No.9

STEP_}
_| }_
%MO0001

step Sequence
No.l

—

Step Sequence
No.2

STEP_3

— !

%MO0003
Step Sequence
No.3

Program: BCC_4000_2
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GEN_ATS_CLS M_ATS_CLS_)

TMR TENTHS

| |
|| l/}
2MO0007 00035

Step Sequence | BCC Generator
No.7 ATS Closed

— o-py
%MO000?
Step Sequence

No.9 .

STEP_9 %R0O0221

%RO0221

STEP_)
_{ ’__
%MO0001

Step Sequence
No.l

STEP_2_E

—f —

%MO0002
Step Sequence
No.2

STEP_3
—

Step Sequence
No.3

{

%MO0212
Mains ATS Close
Command

Page: 34

Generator Offline

Generator Sequence No.9
Generator Cool Down

ALW_ON EQINT

§

P
%S00007
Always ON

SEQ_CNT 1 o

%RO0001
Sequence
Counter

9 —IN2

Step Sequence
No.9

33

'Mains ATS Control Logic

34

M_ATS_OPN_1 M_ATS_CLS_)

MAINS_ATS_OPN_

A 4
%MO0209 %WMO0212
Mains ATS Open | Mains ATS Close
Command Command

MAINS_ATS_OPN
CMD

——

%Q00033
BCC Mains ATS
Opan Command

M_ATS_CLS_ENB

4
%M00213

Mains ATS Close
Encbie

GEN_ATS_CLS

TMR TENTHS

CMD
{ —

%000033
BCC Mains ATS
Open Command

M_ATS_CLS_ENB

4
%I00035

BCC Generator
ATS Closed

%R00224

%R00224

{ i
%LMO0213
Mains ATS Close
Enable

36

Program: BCC_4000_2
Q-Pulse Id TMS1078
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37 GASCIS]  GABCISEND  GASOPN1 GEN_ATS_CLS_CM
[
{

| | | d {

waomia LMO0214 LMD 1 Q0003
Ganeiaion AIS  Ganaiolor ARS | Genadior ATS BCC Gonergico

Ckng Cammond  C ke Enabla Opan Command AlS Closs

Comimand

EH_ATS CLS CM
o]

T200Md
BCC Ganarotor
AFS Close
Command
aR MAINS_ATS_CLS TR TENTE G_ATS_CL5_ENB
!

% {
RO TA0234
BCC Meim AlS Geneialor AlS
Chenad Cioss Ennbje

WROO227
300 —lpyy
WATr27

39 IGenerator CB Shunt Trip Conirol Logic

40 HIGH HIGH_ALM  GEN_ATS_CLS [ ThAR TERTHS ] S0AR
11 |1 { )_'
1T 1 !
400300 pLeuin) L0004
High High alarm | BCC Genaraton Ganarates Shunt
A5 Closed Trip Relcy
HIGH_ALM RN
H N —{py \.
x SROI2XD
High Alom

4 lBCC Interface Relay Outputs

47 | GLRGH A4 GEN_S0_AM
{
I | {
L0000 Lomus
High High Alam . BCC Genaicior
Shutdawn Alrm
HIGH_ALM
D02
High Aderm
MAEDILM AL
L0340
Macium Ak
—= GEN_W_ALM
a3 LOW_ALM N_W_A
{
} { H
TAOUIG %o00035
Lotw Al BCC Genorater
Waaring Alam
N FUEL_LOW
A4 &fL_LEV _EMPTY_A . L
—{
{ {
a0 500037
Fuel Emply Alor BCC Law Fuzod
FUEL_LEV_LOW.
M
Lannos
Low Fusl Level
Alorm
_ GEM_fun
45 | soLmme X
— | ( —
L0201 Q00034
Geraxator BOC Gansralo
Running Rurning
Program: BCC_4000_2 C:A\Program Files\GIZ Fanuc Automation\VersaPro\ Project\BCC_4000_2 MATN.blk
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Page: 36

46 GEN_ATS_CLS GEN_CON
| t { )
1t \
%I00035 %Q0003%
BCC Generator BCC Generator
ATS Clesed Connected
47 [Local Control Panel Indicators _]
48 SEL_AUTO AUTO_IND
i1 { )
1 \
%0000 %Q00001
Selector Switch Controls in Auto
Auto indicotor
LAMP_TEST_P8
LI000CS
Lomp Test PB
49 SEL_TEST TEST_IND
| 1 { )
T \ |
%I00002 %Q00002
Selector Switch Controts in Test
Test Indicator
LAMP_TEST_PB
%100005
Lomp Test PB
50 SEL_MAN MAN_IND
| | ({ )
1| \
%I00003 %Q00003
Selector Switch Controls in Manual
Manual indicator
LAMP_TEST_PB
%I00005
Lomp Test PB
51 REMOTE_STR REM_STR_IND
| | { )
[ \
%MO0103 %Q00004
Remote Start Remote Stort
Indicator
LAMP_TEST_PB
%I00005
Lomp Test PB
52 MAINS_FAILED MAINS_AVAIL_IND
{
— {
00033 %Q00005
BCC Mains Fail Mains Avaiiable
Indicator
LAMP_TEST_PB
%I00005
Lomp Test P8

Program: BCC_4000_2
Q-Pulse Id TMS1078
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MAING_ATS_C15 MAINS_ATS_OFN_ MAINS_ATS_CLS_A MANS_COM_IND
53 ALM LA
|| | | {
1T L/ /1 {
wanaa a1 A2 LS
BCC Malru ATS  Maina ATS Eoiled  Malns ATS Falled Mt Canneched
Closed ta Cpan Alimy 1o Cigsa Alarm Incliconar
rARINS_ATS_OPM_ LR H
ALM
{ | |
[N 1!
a1 RIOOONS
Mains ATS Fedad 1 Sacond Timar
ta Opean Alam Contact
MAINS_ATS_CLS_A T.1s
(1.3
__| | | 1
I 11
WM003E2 LII0005
Mol ATS Fades 1 Sacond met
1o Clowe Alammn Contact
LaMP_TEST_PB
|
I
RWO0AS
Lomp Tesi PB
GEN_RRNING STEP_% GEN_RUN_ND
54 - RN

| | ! )

[ I/II \ i
LMOT201 LA Q00007
Ganaralol Stap Sequence Gangrolol

Runnirg) Ho9 Running ok orar
LAMP_TEST_P8 .15
Il |
i 1
RWO0AS &500005
Lomp fosi PB 1 sacond Tirnat
Contoct
55 GEN_ATS_CLS GEMN_ATS_OPM AL GEM_ATS_C1S AL GEN_COMN_ND
M M

[l | |

N 11 1A —{
. T000as LM0038Y TM00IBA HO00E

BCC Ganerator  Ganeigiol ATS  Ganarator AT Ganerotol
ATS Closad Faled o Cpan  Falec io Clate Conmacied
Aseatn Adorm Incdicaied
GEN_ATS_OPN_AL T.18
M
| | [}
[ [
ALY LI0s
Goaneraion AT | Sacond Times
Foked o Open Coniact
A
GEN_ATS CLS_AL P18
M
___' i I
[ |3
EA00084 ASNO0E
Generolcs ATS 1 Saeond Timet
Faled io Cicsa Contast
Alarm
LAMP _TEST_ PR
| 1
]
L0005
Lamp Teal P8
FAILED |...
58 MAINS_FAILED MAINS FAILED |
{
| | {
RO 000
BCC Mains Faillad Muiira Faled
Indlicator
LaMP_[EST_P8
CI00005
Lamp Test P8
Program: BCC_4000_2 C:AProgram Files\GF I'anuc Automanon\VersaPro\Project\BCC_4000_2 MATMN.blk
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CAN_DOORS_OFE

| |
[
%W00048
Canopy Doors
Open

LAMP_TEST_P8

—

RI00005
Lomp Test PB

Program: BCC_4000_2
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{

%Q00029
Canopy Doors
Open Indicator
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121 CaTel Q=T T U O OO TP _MAIN.blk
DesCription:.....ccc.cov i Control Logic for the Call for Sub Routines.
BIOCK Ty P ittt itee ettt et e e et en e e enee Ladder
|
¢ Program: BCC_4000_2 . CA\Program Files\GE Fanue Automation\VersaPro\ Project\BCC_4000_2 _MAIN.bik
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Page: 40

1

! Written for EPAC.

2

[3,] ‘

FST_SCN

{1

PRESETS

Project: Brisbane City Council, Standby Generator Program.

%S00001
Set to 1 when the
current sweep is
the first sweep

SEQ

CAL

MAIN

CAL

AUD_AWM

MODBUS

Program: BCC_4000_2
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BIOCK NAIMIE ..o itiiiieriiie ettt ettt et e e e s b b e s eaenbesesrbeesas b eae e anbeeeennis PRESETS.blk
D1 Xo] ] 0] (1] o AU SRR SR Control Logic Generator Presets.
BIOCK TYP .. . ettt et s Ladder
Program: BCC_4000_2 C:\Program Files\GE I'anuc Automation\VersaPro\Project\BCC_4000_2
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I APresets Routine
Move 1 to the Sequence Counter
2 ALW_ON MOVE INT
| —e
L}
%S00007
Always ON
1
1—jIN Q—SEQ_CNT
%RO0001
Sequence Counter
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 PRESETS.blk
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Program: BCC_4000_2
Q-Pulse Id TMS1078

Sf’078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual
NTB Design VersaPro (tm)

BIOCK NAMEI. ..ottt e e s MODBUS .blk
Description:.........ccoccoviiiviinnncnnnn Control Logic for the Modbus RTU Communications Data.
BIOCK TPttt e e Ladder

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2
Active 10/12/2014

Page: 44

MODBUS.blk
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03-Jul-03 18:02:05 NTB Design VersaPro (tm) Page: 45
1 =/ Generator Modbus RTU Slave Interface
40001 - Generator Sequence Number
2 ALW_ON MOVE 8OOL
{4 —
6300007
Ahlways ON
48
SEL_AUTO—IN Q— MODBUS_INPUTS
%0000 %ROO002
Selector Switch Modbus Digital
Auto Inputs
3 ALW_ON MOVE 8OOL
| ! -
1§
6300007
Always ON
48
AUTO_IND—IN — MODBUS_OUTPUTS
Q00001 %RO0005
Controls in Auto Maodbus Digital
Indicator Outputs
4 ALW_ON MOVE BOOL
K —
%S00007
Always ON
16
GEN_OFF—jIN Q—MODBUS_STATUS...
%0001 SRODOO8
Generator OFF Modbus Status 1
5 ALW_ON MOVE BOOL
|| -
|
%S00007
Always ON
16
GEN_RUNNING —IN Q—MODBUS_STATUS...
%MO0201 %RO000S
Generator Running Modbus Status 2
C:A\Program Files\GE [Fanuc Autemation\ Versalro\Project\BCC_4000_2 MODBUS.bIk

Program: BCC_4000_2
Q-Pulse Id TMS1078

Active 10/12/2014
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03-Jul-03 18:02:05
6

HIGH_HIGH_ALM—{IN

%M00300
High High Alarm

ALW_ON MOVE BOOL
Il —
||
%S00007
Always ON
100

Q—MODBUS_ALARMS

%R00010
Modbus Alarms

Program: BCC_4000_2
Q-Pulse Id TMS1078

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2

Active 10/12/2014

Page: 46
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Name

SE JTO
SE__. ST
SEL_MAN
EM_STOP_PB
LAMP_TEST_PB
ALM_RESET_PB
ALM_MUTE_PB
MAN_STR_PB
MAN_STP_PB

MAN_TRF_MAINS_PB

MAN_TRF_GEN_PB

SPD_STP_CRK
SPD_UNDER
SPD_OVER
VOLTS_UNDER
VOLTS_OVER
ALT_TEMP

GEN_CB_TRIP
MEN_FLT
BAT_CHG_AC
BAT_CONT_LOW_V

" BA TR_LOW_V

MAINS_FAILED
MAINS_ATS_CLS
GEN_ATS_CLS
REM_STR
REM_STP
OIL_P_LOW_SD
OIL_P_LOW_W
ENG_T_HI_SD

ENG_T_HI_W

RAD_WATER_LOW
FUEL_LEV_LOW
FUEL_LEV_EMPTY
CAN_DOORS_OPEN
STEP_1

STEP_2_E
STEP_3

STEP_4

STEP_5

STEP 6

ST 7

ST_ _3

STEP_9
STEP_2_GE
GEN_OFF
AUTO_TEST_STR
REMOTE_STR
MAINS_FAIL_STP
REMOTE_STP
TEST_STR
TEST_STP
GEN_RUN_OFF
ENABLE_OFFLINE

HH_ALM_OS1
H_ALM_OS1
H_ALM_OS2
M_ALM_OS&1
M_ALM_OS2
M_ATS_ALM_OS1
M_ATS_ALM_OS2
GEN_RUNNING
FAIL_STR_TM

FA TR_DLY
FA __ _TR_CNT
CRK_CUTOUT
ENB_STR_DLY
OIL_P_DLY
STR_UP_DLY

Program: BCC_4000_2
Q-Pulse Id TMS1078

Type
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT

BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT

SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual

NTB Design VersaPro (tm)

GLOBAL VARIABLES

Len Address Description

1 %100001 Selector Switch Auto

1 %100002 Selector Switch Test

1 %!100003 Selector Switch Manual

1 %100004 Emergency Stop PB

1 %100005 Lamp Test PB

1 %100006 Alarm Reset PB

1 %100007 Alarm Mute PB

1 %100008 Manaul Start PB

1 %100009 Manual Stop PB

1 %100010 Manual Transfer to Mains PB

1 %100011 Manual Transfer to Generator
PB

1 %100017 Crank Cutout Relay

1 %100018 Under Speed Relay

1 %|00019 Over Speed Relay

1 %100020 Under Voltage Relay

1 %100021 Over Voltage Relay

1 %100022 Alternator High Temperature
Relay

1 %100023 Generator CB Tripped

1 %100024 MEN Fault Relay

1 %100025 Battery Charger AC.Relay

1 %100026 Control Battery Charger Low
Voltage

1 %100027 Start Battery Charger Low
Voltage

1 %100033 BCC Mains Failed

1 %100034 BCC Mains ATS Closed

1 %100035 BCC Generator ATS Closed

1 %100036 BCC Remote Start

1 %100037 BCC Remote Stop

1 %100041 Low Oil Pressure Shutdown

1 %100042 Low Oil Pressure Warming

1 %100043 High Engine Temperature
Shutdown

1 %100044 High Engine Temperature
Warning

1 %100045 Low Radiator Water Level

1 %100046 Low Fuel Level

1 %100047 Fuel Empty

1 %100048 Canopy Doors Open

1 %MO00001 Step Sequence No.1

1 %M00002 Step Sequence No.2

1 %MO00003 Step Sequence No.3

1 %MO00004 Step Sequence No.4

1 %M00005 Step Sequence No.5

1 %M00006 Step Sequence No.6

1 %MO00007 Step Sequence No.7

1 %M00008 Step Sequence No.8

1 %MO00009 Step Sequence No.9

1 %M00022 Step Sequence No.2 GE

1 %M00101 Generator OFF

1 %M00102 Auto Test Start / Stop

1 %M00103 Remote Start

1 %M00104 Mains Failed Stop

1 %MO00105 Remote Stop

1 %M00106 Test Start

1 %M00107 Test Stop

1 %M00108 Generator Run Off

1 %MO00109 Enable Generator to go
Offline

1 %MO00110 High High Alarm One Shot

1 %MO00111 High Alarm One Shot

1 %MO00112 High Alarm One Shot

1 %M00113 Medium Alarm One Shot

1 %M00114 Medium Alarm One Shot

1 %M00115 Mains ATS Alarm One Shot

1 %M00116 Mains ATS Alarm One Shot

1 %M00201 Generator Running

1 %M00202 Failed to Start Time

1 %M00203 Failed to Start Pulse Delay

1 %M00204 Failed to Start Counter

1 %M00205 Generator Crank Cutout

1 %M00206 Enable Start Delay for Alarms

1 %M00207 Oil Pressure Alarm Delay

1 %M00208 Startup Alarm Delay

C:\Program Files\GE IFanuc Automation\VersaPro\Project\BCC_4000_2
Active 10/12/2014

Scope
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

Global
Global
Global
Global
Global
Global

Global
Global
Global
Global

Global

Global
Global
Global
Global
Global
Global
Global
Global

Global

Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
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Name
M_ATS_OPN_1
G_ATS_CLS_1

G_ATS_OPN_1

M_ATS_CLS_1
M_ATS_CLS_ENB
G_ATS_CLS_ENB
HIGH_HIGH_ALM
EM_STP_ALM
MEN_ALM
OIL_P_SD_ALM

ENG_T_SD_ALM
RAD_WATER_LOW_ALM

SPD_OVER_ALM
RAD_WATER_LOW_DLY

SPD_OVER_DLY
HIGH_ALM
SPD_UNDER_ALM
VOLTS_UNDER_ALM

VOLTS_OVER_ALM

GEN_CB_TRIP_ALM
ALT_TEMP_ALM

SPD_UNDER_DLY
VOLTS_UNDER_DLY
VOLTS_OVER_DLY
MEDIUM_ALM
FUEL_LEV_EMPTY_ALM
FAIL_TO_STR_ALM
FUEL_LEV_EMPTY_DLY

LOW_ALM
OIL_LP_W_ALM

ENG_T_W_ALM

FUEL_LEV_LOW_ALM
BAT_CHG_AC_ALM
BAT_CONT_LOW_V_ALM

BAT_STR_LOW_V_ALM

FUEL_LEV_LOW_DLY
BAT_CHG_AC_DLY

BAT_CONT_LOW_V_DLY
BAT_STR_LOW_V_DLY
MAINS_ATS_OPN_ALM
MAINS_ATS_CLS_ALM
GEN_ATS_OPN_ALM
GEN_ATS_CLS_ALM

NEW_ALM
%M00401
%M00402
%M00403
%M00404
%M00405
%M00406
%M00421
%M00422
%M00423
%M00424
%M00425

Program: BCC_4000_2
Q-Pulse Id TMS1078

Type
BIT
BIT

BIT

BIT
BIT
BIT

BIT
BIT
BIT

BIT
BIT

BIT
BIT

BIT
BIT
BIT
BIT

BIT

BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT

BIT

BIT
BIT
BIT

BIT

BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual

NTB Design VersaPro (tm)

GLOBAL VARIABLES

Len Address
1 %M00209
1 %M00210

1 %M00211

1 %M00212
1 %M00213
1 %M00214
1 . %MO00300
1 %M00301
1 %M00302
1 %M00303

1 %M00304
1 %M00305

1 %M00306
%M00315

—_

%M00316
%M00320
%M00321
%M00322

1 %M00323

1 %M00324
%M00325

e

%M00331
%M00332
%M00333
%M00340
%MO00341
%M00342
%MO00351

[y

%M00360
1 %M00361

1 %MO00362

1 %M00363
1 %M00364
1 %M00365

1 %M00366

1 %MO00373
1 %MO00374

1 %MO00375
1 %MO00376
1 %M00381
1 %M00382
1 %M00383
1 %MO00384

%M00400
%M00401
%M00402
%M00403
%M00404
%M00405
%M00406
%M00421
%M00422
%M00423
%M00424
%M00425

R G O (U QT U QU U U G Gy

C:\Program Files\GE [Fanuc Automation\VersaPro\Projcct\BCC_4000_2

Description

Mains ATS Open Command
Generator ATS Close
Command

Generator ATS Open
Command

Mains ATS Close Command
Mains ATS Close Enable
Generator ATS Close Enable
High High Alarm
Emergency Stop Alarm
MEN Alarm

Low Qil Pressure Shutdown
Alarm

High Engine Temperature
Shutdown Alarm

Low Radiator Water Level
Alarm

Over Speed Alarm

Radiator Water Level Low
Delay

Over Speed Delay Timer
High Alarm

Under Speed Alarm
Alternator Voltage Under
Alarm

Alternator Voltage Over
Alarm

Generator CB Tripped Alarm
Alternator High Temperature
Alarm

Under Speed Alarm Delay
Under Voltage Alarm Delay
Over Voltage Alarm Delay
Medium Alarm

Fuel Empty Alarm

Fail to Start Alarm

Fuel Level Empty Alarm
Delay

Low Alarm

Low Qil Pressure Warning
Alarm

High Engine Temperature
Warning Alarm

Low Fuel Level Alarm
Battery Charger AC Alarm
Control Battery Charger Low
Voltage Alarm

Start Battery Charger Low
Voltage Alarm

Fuel Level Low Alarm Delay
Battery Charger AC Failure
Delay

Control Battery Low Voltage
Delay

Start Battery Low Voltage
Delay

Mains ATS Failed to Open
Alarm

Mains ATS Failed to Close
Alarm ’
Generator ATS Failed to
Open Alarm

Generator ATS Failed to
Close Alarm

New Alarm

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

**No Description®*

**No Description**

**No Description**

**No Description**

**No Description**

**No Description**

Active 10/12/2014

Scope
Global
Global

Global

Global
Global
Global
Global
Global
Global
Global

Global
Global

Global
Global

Global
Global
Global
Global

Global

Global
Global

Global
Global
Global
Global
Global
Global
Global

Global
Global

Global

Global
Global
Global

Global

Global
Global

Global
Global
Global
Global
Global
Global

Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
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Name

%N 41

%N 42
%M00461
%M00462
%M00463
%M00464
%M00465
%M00466
%M00481
%M00482
%M00483
%M00484
AUTO_IND
TEST_IND
MAN_IND
REM_STR_IND
MAINS_AVAIL_IND
MAINS_CON_IND
GEN_RUN_IND
GEN_CON_IND

MAINS_FAILED_IND
EM_STOP_IND

ME*' "LT_IND

Ol LOW_SD_IND
OIL_P_LOW_W_IND
ENG_T_HI_SD_IND
ENG_T_HI_W_IND
RAD_WATER_LOW_IND
FUEL_LEV_EMPTY_IND
FUEL_LEV_LOW_IND
SPD_OVER_IND
SPD_UNDER_IND
FAIL_TO_STR_IND
VOLTS_UNDER_IND
VOLTS_OVER_IND
ALT_TEMP_IND
GEN_CB_TRIP_IND
BA.HG_AC_IND
BASPONT_LOW_V_IND

BAT_STR_LOW_V_IND

CAN_DOORS_OPEN_IND

MAINS_ATS_OPN_CMD
GEN_ATS_CLS_CMD
GEN_SD_ALM
GEN_W_ALM

FUEL_LOW
GEN_RUN
GEN_CON

SMR

GCR

AAR

SDAR

SEQ_CNT
MODBUS_INPUTS

M S_OUTPUTS
MOSUS_STATUS_1
MODBUS_STATUS_2
MODBUS_ALARMS
%R00100

%R00103

Program: BCC_4000_2
Q-Pulse Id TMS1078

SP078 Sandgate Road Nudgee SPS Power Units for. Gensets OM Manual

Type
BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT

BIT
BIT

BIT

BIT
BIT

BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD

NTB Design VersaPro (tm)

GLOBAL VARIABLES

Len Address Description

1 %M00441 **No Description**

1 %M00442 **No Description™

1 %M00461 **No Description™

1 %M00462 **No Description™™

1 %M00463 **No Description**

1 %M00464 **No Description™

1 %M00465 **No Description*™

1 %M00466 **No Description**

1 %M00481 “**No Description**

1 %M00482 **No Description**

1 %M00483 **No Description*™

1 %M00484 **No Description™

1 %Q00001 Controls in Auto Indicator

1 %Q00002 Controls in Test Indicator

1 %Q00003 Controls in Manual Indicator

1 %Q00004 Remote Start Indicator

1 % Q00005 Mains Available Indicator

1 %Q00006 Mains Connected Indicator

1 %Q00007 Generator Running Indicator

1 %Q00008 Generator Connected
Indicated

1 %Q00009 Mains Failed Indicator

1 %Q00010 Emergency Stop Indicator

1 %Q00011 MEN Fault Indicator

1 %Q00012 Low Qil Pressure Shutdown
Indicator

1 %Q00013 Low Oil Pressure Warning
Indicator

1 %Q00014 High Engine Temperature
Shutdown Indicator

1 %Q00015 High Engine Temperature
Warning Indicator

1 %Q00016 Low Radiator Water Level
Indicator

1 %Q00017 Fuel Empty Indicator

1 %Q00018 Low Fuel Level Indicator

1 %Q00019 Over Speed Indicator

1 %Q00020 Under Speed Indicator

1 %Q00021 Fail to Start Indicator

1 %Q00022 Alternator Voltage Under
Indicator

1 %Q00023 Alternator Voltage Over
Indicator )

1 %Q00024 Alternator High Temperature
Indicator

1 %Q00025 Generator CB Tripped
Indicator

1 %Q00026 Battery Charger AC Indicator

1 %Q00027 Control Battery Charger Low
Voltage Indicator

1 %Q00028 Start Battery Charger Low
Voltage Indicator

1 % Q00029 Canopy Doors Open Indicator

1 %Q00033 BCC Mains ATS Open
Command

1 %Q00034 BCC Generator ATS Close
Command

1 %Q00035 BCC Generator Shutdown
Alarm

1 %Q00036 BCC Generator Warning
Alarm

1 %Q00037 BCC Low Fuel

1 %Q00038 BCC Generator Running

1 %Q00039 BCC Generator Connected

1 %Q00040 Starter Motor Relay

1 %Q00041 Governor Control Relay

1 %Q00042 Audible Alarm Relay

1 %Q00043 Generator Shunt Trip Relay

1 %R00001 Sequence Counter

1 %R00002 Modbus Digital inputs

1 %R00005 Modbus Digital Outputs

1 %R00008 Modbus Status 1

1 %R00009 Modbus Status 2

1 %R00010 Modbus Alarms

3 %R00100 **No Description**

3 %R00103 **No Description**

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2
Active 10/12/2014

Scope
Global
Global
Global
Global
Global
Global
Global
Global
Gilobal
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

Global
Global
Global
Global

Global
Global
Global
Global

Global
Global
Global
Global
Global
Global

Global
Global
Global

Global
Global

Global

Global
Global

Global
Global
Global

Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
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Name
%R00106
%R00109
%R00112
%R00115
%R00118
%R00121
%R00124
%R00127
%R00130
%R00200
%R00203
%R00206
%R00209
%R00212
%R00215
%R00218
%R00221
%R00224
%R00227
%R00230
%R00300
%R00303
%R00306
%R00309
%R00312
%R00315
%R00318
%R00321
%R00324
%R00327
%R00330
%R00333
%R00336
%R00339
FST_SCN .

LST_SCAN

T_10MS
T_100MS
T_1S
T_1M
ALW_ON
ALW_OFF
PLC_BAT

%R00133
%R00136

Program: BCC_4000_2

Q-Pulse Id TMS1078

SP078 Sandgate Road Nudgee SP-S Power-UniTs for Gensets OM Manual

Type

WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD

WORD.

WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
BIT

BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT

WORD
WORD

NTB Design VersaPro (tm)

GLOBAL VARIABLES

Len Address Description

3 %R00106 **No Description**

3 %R00109 **No Description**

3 %R00112 **No Description™”

3 %R00115 **No Description™™

3 %R00118 **No Description™

3 %R00121 **No Description™

3 %R00124 **No Description**

3 %R00127 **No Description**

3 %R00130 **No Description*”

3 %R00200 **No Description™

3 %R00203 **No Description**

3 %R00206 **No Description**

3 %R00209 **No Description**

3 %R00212° **No Description™

3 %R00215 **No Description**

3 %R00218 **No Description™*

3 %R00221 **No Description**

3 %R00224 **No Description**

3 %R00227 **No Description**

3 %R00230 **No Description™”

3 %R00300 **No Description**

3 %R00303 **No Description**

3 %R00306 **No Description**

3 %R00309 **No Description**

3 %R00312 **No Description**

3 %R00315 **No Description**

3 %R00318 **No Description**

3 %R00321 **No Description**

3 %R00324 **No Description™*

3 %R00327 **No Description**

3 %R00330 **No Description**

3 %R00333 **No Description™*

3 %R00336 **No Description**

3 %R00339 **No Description**

1 %S00001 Set to 1 when the current
sweep is the first sweep

1 %S00002 Reset from 1 to 0 when the
current sweep is the last
sweep

1 %S00003 0.01 Second Timer Contact

1 %S00004 0.1 Second Timer Contact

1 %S00005 1 Second Timer Contact

1 %S00006 1 Minute Timer Contact

1 %S00007 Always ON

1 %S00008 Always OFF

1 %S00014 Set to indicate a bad battery
in the CPU

3 %R00133 **No Description™

3 %R00136 **No Description™*

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2

Active 10/12/2014

Scope
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

Global

Global
Global
Global
Global
Global
Global
Global

Global
Global
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Program: BCC_4000_2
Q-Pulse Id TMS1078

MEMORY AREA
Analog Input (%Al)
Analog Output (%AQ)
Input (%)

Output (%Q)

Internal Memory (%M)
Register (%R)
Genius Global
Genius Global
Genius Global (%GB)
Genius Global (%GC)
Genius Global (%GD)
Genius Global (%GE)
Temporary (%T)
System (%S)

System (%SA)
System (%SB)
System (%SC)
Program (%P)

%G)
%GA)

— o — p—

SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual
NTB Design VersaPro (tm)

GLOBAL SUMMARY OF HIGHEST USED REFERENCE ADDRESSES

ADDRESS
None Used
None Used
%I100048
%Q00048
%M00484
%R00341
None Used
None Used
None Used
None Used
None Used
None Used
None Used
%S00007
None Used
None Used
None Used
None Used

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2

Active 10/12/2014
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SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual

LEGEND
) ITEn DESCRIPTION
® ® ® O ®m O O ® 1| ENGINE_JORN DEERE 60687
7 | ALTERNATOR STAMFORD UCZ74E
3| CONTROL SWITCHBOARD
.| RADIATOR
S | A/V MOUNTS (4 OFF
i i & | ENGINE DRIP_TRAY
7 T f i : 7 [ STARTING BATTERY (382)
I \ ' 8 | EXHAUST SILENCER COWL TS30PRI
Pra_ H = . 9| EXHAUST PIPE FLEXIBLE B75
LI 7,] ! ™I 10| FUEL TANK BASE FRAME 400 L
- - 11l I I I 1| FUEL GAUGE (MECHANICAL)
! ! (I h l [, 12| FUEL FILL POINT (INSIDE_ENCLOSURE)
- P11 I | 19y 13| ACQUSTIC ENCLOSURE (70dbA @ 7m)
ol h | = 1,_| SIDE ACCESS DOORS {2 OFF)
= il 'l 111l I | f gl S 15 | AIR INLET GRILL
= 1 Y [l I | la|| & 16| SWITCHBOARD ACCESS DOOR
e - F 7 [ h | = 17_| PLENUM CHAMBER
= | I . 191 BT CRBLE EWTRY 20
- =R
et : H—" - : JLC,lJ 20| ANCHOR POINT
— i n LLH 21 | LETING POINTS
; (A0 27 | TRANSPORT SKID
=== : 7 23 | FUEL TANK DRAIN {LOCKABLE)
___ g3, __ 1/ /1 N 2| OIL DRAIN (LOCKABLE)
* —r 25 | RADIATOR ORAIN HOSE
o ! / / / / / ) ’ | S 26 | CATCHMENT TRAY DRAIN
/ / / / / / / / / \ / / / / / / = 27 | CONTROL BATTERIES (2x12 VOLT)
4000 900 28| BATTERY CHARGING SOLAR PANEL
/ / S LS S ] Usee | / [/ ] / 1600 29 | ORAIN POINT LOCKABLE COVER
[ | [ 4/ 4] I i [/ | ] 30 | INSECT SCREEN
@ @ O®G DICKDIO®) ) @ ® @ & 31 | OUTPUT & CONTROL SOCKETS 1.8.A.
SIDE_ELEVATION ALTERNATOR END ELEVATION
NOTE
ENCLOSURE COLOUR : MIST GREEN
BASE TANK COLOUR : MIST GREEN
SKID BASE COLOUR : MIST GREEN
APPROVED FOR
CONSTRUCTION
iyt [ T, rmsresate Tanerng ) BRISBANE WATER RE SP078 SANDGATE ROAD
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i gl e b et e | | A |25.03 || aperovaL issue CppmSizze Phone:  (07) 3890 1744 Serred e Revey v Tien Fef T, 14291-007 | 0
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87/1

GCR{‘

o0 —

GAC GOVERNOR

CONTROL ; o
UNIT
¢ ),
3 A B
¢ ¢ MAGNETIC
PICK-UP
* ACTUATOR
ca7/§/
0 1.8.03 AS BUILT
REV No: | PROJECT No: DATE: )\
EQUIPMENT DATA SHEET 0 14291-605 1.08.03
TTLE: BCC BRISBANE WATER ReF: :ss:ﬁfe RsL ;?ECKED
PUMP STATION BACKUP GENSET APPROVED FOR ISSUE SCALE,
GAC GOVERNOR CONTROLS » 11
\__ ' J
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THIS DIODE IS ONLY
ﬂnn%‘&m{/ms ‘ ca7/1 %A
START BATTERY , O —8_
N 1 o 1 [:Dzl 3 ' 3 '0366“/ . 6
FCRAJ 033/'(/ 034/1(/ _ ceag/l/
mgz _ @
42 0 _ &
1 o] O,
, " CONTRO 1 PE CELL
START STARTER " L 12 ﬂ ¥ conmoL. © .
BATTERY| £ BATIERY QD oATERY |
' €83/2 @ L | -CMRG‘ER .
—_— ’ - N A o |ss wm“
= 12
/ 2 o |
T0 ALT. j 0,0
NEUTRAL | N R |
24 T (L s
' ' 2 100 o :
—g— & &— & . ' . AN ‘ _
€81/2 . cgz/gz . 1) ‘ CW(;Z - ces/g/
164 6A o8 (Z : : 6A : 6A
d & , | | | * o | o - '. P CBGZGAX v
— = a7/ % 21
. CB12>< *x ;g:m C.81;: * ;g‘AM . H&O
‘ ‘ 154
APPLIANCE
_ s

® 16A ® 16A INLET SOCKET - |
OUTLET @ OUTLET . ,. | | CLeme® .
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A ) )
CLOSES WHEN
[] U [] B NX\  c8'5 oFF R
SWICH - 27 PIN
& » o STATION
8 PLUG
161116 , [[Q07-401  CONTROLS W AUTO ®9ﬂ_ 16,11,16 , Loowwn 1 o>2 o S A
Q07 * Q07402 CONTROLS IN TEST VA _ 5 | Q092 0% 19 O)—CLOSE GEN ATS
— 8 >_—‘ )
o o703 conRoLs w wwi ®Il< Q09 , [owws 0820 oyt ea smom wsru
5. | Q07404  REMOTE ST @- 5 | co-sos o2 )5 GEN WARNNG ALARM
), ‘
;o705  was maLsBLE ®a_,_< ;| coses 0SA 2 ﬁ@s LOW FUEL
o 007006 s cowecr @cn, 4 5 00006 LI ) CENERATOR RUNNNG
o | Q07407 GENERATOR RUNNG g)&- g | 09N 0SA 24 5)__GENERATOR CONNECTED
jo | 07408 GENERATOR CONECTED jo | Q038 STARTER WOTOR RELAY =T L ) 0)20 GEN CANOPY DOORS OPEN
jp |07-B01 wAs D @m |7 | Q09-BO1___GOVERNOR CONTROL RELAY (o —4 05A 42 0)22 CENERATOR IN AUTO
13 | 07-802 _ PuERceNCY sTop @_ ) 3 0B MmE M REAY (MR }—4 0h_ 8 (52| GENERATOR CB OFF/TRPPED
1o L0780 e Faar 4 1o | 009803 SHUTDOWN AARM RELAY (R} PLC 23 CONRATOR CONTROLS CONNECTED
QU7-804 LOW O PRESS.
15 Soom : 15 {20804 QUTPUTS fﬂ GENERATOR CONTROLS CONNECTED
;7 007805 1ow on press. e @_4 ;7 | c0s-p05 d '
18 L0706 HGH ENGINE TEWP. STDOWN Qi)gd , 18 |
1o |00T007 _ acH ENGRE TEWP, WG ®—4 19
20 | Q07-808  LOW RADATOR LEVEL @a 0
16.11,16 7 | Q08-f01  FUEL EMPTY ®R_d_4
M Q8-A02 _ FuL LoW ®Yv
Q08  loosas  overseem Rd
5 | Q08-AD4  UNDERSPEED -
7 |ooesps  FMED TO SURT Rd
5. | 008406  ALTERMATOR UNDER VOUAGE _
9 | Q08407  ATERNATOR OVER YOUAGE @L
- NTERNATOR HGH TEMP, ¢ | * NOT FITTED 7O ALL GENERATORS
10 | Q08-A8 : ®_— e ? 0)9—0/" . PHASE FALURE |
12 | Q08801 GENERATOR OVERLOWD (X)q_d_1 o oL
13 | 008-B02  CHARGER AC SUPPLY FALED Qi)[, _ 13 n MAINS ON UNE
14 | 008-B03  CONTROL BATTERY LOW VOUTS ®1‘ PIC +—o— -0)
15 | 008-BO4  START BATTERY LOW VOLTS @n INPUTS o O}B—O/ GEN ON LINE
17 | 08-805  CANOPY DOORS OPEN ®m SHEET 2 ,%:7 o)“ I
' 15 15 REMOTE START
» o DO - |
» 16 17 REMOTE_STOP
2 Vg - |
2-8 17 1 NEGATIVE SUPPLY
-8 D] 5 24V
/ \ CECIEY : . . . m
[ ) 27 P AL B CONECRNG BGE O 10 WIGH S BRE (&) .\‘.‘a‘ Division of Sauthside Engneering B.LL.BRISBANE WATER l G E N E R A T O R
b Jos — < R > L7 PROPRIETARY ST. PUMP STATION GENERATOR
== == o g B ke s e g Targg——|| ELECTRICAL SCHEMATIC
og—0503 16 DRne N\ ANE, . - -
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4 108
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MODBUS i Yo, 1485 T
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: AVSR =
109
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= ATSR L
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(SHEET 4)
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CURRENT TRANSFORMER
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BARBER COLMAN
LOAD PULSE CONTROL
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GCR
82
1
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BARBER COLMAN |
GOVERNOR
CONTROL UNIT 10 /I\
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2-7
O3 D3
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PICK-UP
( e o )
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X ACTUATOR L7 PROPRIETARY ST.
CB7/2 H TINGALPA 4
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087/1

GCR

68
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83

FAULT
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1

RADIATOR |
LEVEL
INTERPOSING
RELAY
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e

TO SHEET
20of 5

%05 -B05

44

Cg PROGRAM SWITCH

RUN/DIAGNOSE

D

84

GOVERNOR

2-7

.
-

M

L

DEUTZ EMR
GOVERNOR
CONTROL UNIT

25

T 05-B01
PLUG ,, SHET 245
Fog 5803 )

REFER TO DEUTZ
MANUAL FOR DETAILS

N

ENGINE (MOTOR) ANCILLARIES

DIAGNOSTIC PLUG

C87/2

Division of Southside Engineering
L7 PROPRIETARY ST.
TINGALPA ‘
BRISBANE. QLD. 4173
Phone; (07) 3890 1744 )
=
0 11-9-03 AS BULT
C 115-08-03 RADIATOR LEVEL INTERPOSING RELAY WAS ADDED
B [15-05-03 DRAWING FINALISED
A {08-05-03 NEW DRAWING
\to | 0aTe | REview | bR AMENDMENT )
(CLENT B.C.C. BRISBANE WATER. A
TOET PUMP STATION GENERATOR
DRAFTER DRAFTING CHECK | EPAC SE POWER
H J R JOB NUMBER JOB NUMBER
DESIGNED | DESIGN REVIEW LOOO 28396
\_HJR ' J
e DEUTZ  EMR A
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SP078 San

CONTROL FUNCTION TEST REPORT

CLIENT:

ate Road Nudgee SPS Power Units for Gensets OM Manual

SE Power Equipment

47 Proprietary Street, ngalp:.i, Qld 4173
Telephone: (07) 3890 1744
PO Box 3306 Tingalpa B.C. QId 4173

DIESH. GENERATOR SET

Beobae  wrter

SERIAL NO: 030Ro0!

ENGINE TYPE: Lo6eT

ALTERNATOR TYPE: Iy €

SEP.0098

DATE: 4 / X g 773

JOBNO: __ ltia 9! |
ENG.SERIALNO: 739259
ALT.SERIALNO: 7204 S

{GENSET CONTROL FUNCTIONS

=
=)

_REMARKS.

.- Engine High. Temp. Alarm

_FUNCTION. |

=

Engine High Temp. Shutdown

_ow Water Level Alarm

NSNS

.

'B Tripped/Alt., Overoad.

" Low Oil Pressure Alam

| ow Ol Pressure Shutdown

Fmergency Stop

Start Fail Alarm

Genset Running.

MEN Fauit.

Btarter Motor Relay

- Fuel Low.

Fuel Empty

- Engine Gauges

Btatus Lamps/Controls.

Underspeed Shutdown

. PDverspeed Shutdown

Remote Start/Stop.

- Lamp Test -

Alarm Shudown

Alt- Undervolts.

Alt Overvolts

“harger AC Failed

' uontrol Batt. Low.Volts

Start Batt. Low. volts.

\ \\ \\ \\ \ \\'\ \\ S \ W \\ \ N

Canopy. doors.Open

- Audible Alarm/Mute

*CM%§\\§\\K\\:\\s\\\\‘\kix\\

Remote ATS Controls.

: ‘Altemator High Temperature

h_
PN

N

CUSTOMER TESTING OFFICER:.
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DIESEL GENERATOR SET

"LOAD TEST REPORT . SEP 00by /D

.47 Proprietary Street |

Tingalpa Q 4173

BRISBANE AUSTRALIA °
'CLIENT: Rosaone WaeX  Sh7%  pare I pojos
'SERIAL NO: 030 00] - JOB NO/CONTRACT NO: 425
ENGINE TYPE: LO6ET ENG. SERIAL NO: 732259
ALTERNATOR TYPE: Qe ALT. SERIAL NO: 32045
GOVERNOR TYPE: G.AcC. - _ STARTERMOTOR: __ S 7D
OVERSPEED TYPE: no _ UNDERSPEED TYPE: ___/¢C
SHUTDOWN SOLENOID: N A HIGH WATER: Vido |
LOW.OIL PRESSURE SHUTDOWN: ___ Ho8BS _

A 1324 /b/z ww. S tle 1 10

L A

—  TECHNICAN: — INSPECTOR: ___ 77/ HEOVR) 777

TIME - . . . A -

4 1315 [i330 litde {1430 {isco lis3o | oo |jbos

O 1480|350 |2do 2o | eso | 250|250 | eso

OIL TEMPERATURE ) e na | / / ,/ ,. / _ /

JACKET WATER

TEMPERATURE - “u 0 2 & -~

L 0 | 75° 180" |Bor |S0° |85 |85 |60

mes - y N o

e 1O 165 169 069 | i339]i33:6 it | ©

240 240 | v e/ | o [ v [ o

VOLTS s EZ?) 239 v - < < - -

AMBIENT .

TEMPERATURE APy . ~e o o o 3 - i) e

- B o |20 jeo” |20 |18° 118" | i8

HZ o .~ , s @ .

439 1497 | 6371669 | 4991499 | 50 | 499

Yan O 458 us8|75-3|19671965 | 955 O
[LOAD% - " 0 T
. 0 | s |s07| 75 had oo/ L110g

E___ 4 [

Generator_Load_Test_Repost.doc
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&=5 GENERATOR SET
SOUND PRESSURE LEVEL TEST REPORT

BRISBANE  AUSTRALIA
cLiEnT: _ BOS WA SPo78 _ pate: __4fosfs
SERIAL No: ___030% 00! JOB NO: “fc;ﬁ' _
ENGINE TYPE: bo bgr ENG. SERIAL NO: ___ 132259
ALTERNATOR TYPE: @ JYE ALT. SERIAL NO: __ 3+ O¥5 .
SOUND LEVEL INSTRUMENT: __ /</Ons = NL
J' Tonl) ' Remarks:
2ANK f
5 6 7 8 ) Distance: _7__ m
\*\ ‘ / Height: /'5-' m
ALT
4 «——10
ENG | — 7 ) .
RAD
A8 ":\11
2 1 12

Position Layout

L AP BANKE COuNG FAN ppps Arfien =12 )

AU Loumd TEST
POSITION SOUND LEVEL LOAD %
dB(A) 25 s0 | 75 100 110

1 G949

2 &7

3 67

4 49- 9

5 T ;

p )

7 7 { "]

8 14

9 7 /ff o ;",H) é:?,f:ao'ﬁm;)

10 7/ '

11 ik 9

12 -

179 B

Average
QUALITY ASSURANCE OFFICER: —
CUSTOMER TESTING OFFICER: Ean
TESTING OFFICER: i Ak AP

WITNESS TESTING OFFICER:

Q-Pulse Id TMS1078

PAVD COOFIER

Active 10/12/2014

Page 396 of 402



Q-Pulse Id TMS1078

SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual

Active 10/12/2014

Page 397 of 402

R



SP078 Sandgate Road Nudgee SPS Power Units for Gensets OM Manual

4T Proprietary Street SE.P 0013
Tingalpa Q 4173

BRISBANE - AUSTRALIA

“FINAL INSPECTION (HECKLIST

This form is to be carpletely filled out before any generating set leaves the
factory.

It is to be signed by the person doing the inspection and by their immediate
- supervisor. In the case of a non-standard job it must also be signed by the
Special Projects Manager or the Engineering Manager.

A copy of this form is to'be sent out with the plant concerned.

Please neatly tick in the boxes provided where applicable and note any comments
in the space provided.

MODEL: Sleny _ serian vo: 0308001 mwie no: 132259

J0B NO: (492 mate: 4/8/0 cusTaER: B W.

shss

(1) All welds continuous, neat and élean. ":__ .
(27" A1 ool s tightened. T B )
(3) Bearers completely secured. ' B )
(4) No sharp corners. E"
RADIATOR

(1) Radiator correctly mounted.

(2) A1l pipework included and secure,
(3) Drain plug in place.

(4 Water removed from radiator.

(5) Clamps on hoses tight.

(1) Fan is correctly meounted.

- (2) All guartls in place and secure. L ,
(3) Wiring loem is correct to drawing, securely f:u-;ed and marked and is - -
terminated in an appropriate. terminal - box. ' E/

{4) - Battery leads attached and secure and long enbugh for termination tor battery ]
(5) Air cleaner is properly mounted. ]
(6) Magnetic pickup is fitted and set to correct depth. Eap
(7) Exhaust pipe and silencer (where required) are fitted correctly. |1 -

(8) ° Dip stick in place. ]
{9) Cil removed from engine. gy
(10)  All fuel and oil unions completely tightened. e S
(11) Allorderedoptionsare fitted and function correctly. el
(12) All parts secure, no damage. _7/
{13) All earths less than 0.1 ohms. -—7"

(14) Cables and hoses secure for transport.

b

(1) -Control functions as ordered.

(2) Control is mounted correctly.

(3)  All leads, terminals, fuses, printed circuit boards and switchgear are

canpletely secure and marked correctly.

(4} Bust seals are fitted arcund doors.

(5) Deors hinged correctly.

(&) All earths less than 0.1 ohms. : :
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N CHECKLT

CONTROL SYSTEM (cont)

(8)
(9)

Perspex shield secure, clean and no sharp corners.
Cables correct, no damage.

(10) Locks and keys satisfactory.
ALTERNATOR
(1) Alternator is correctly mounted. E
(2) Alternator leads are correctly mounted inside terminal box and marked A
correctly. IS
(3) A.V.R. is mounted, connected properly and set to correct setting. Z
(4) Coupling and adaptor are properly fastened between engme and alternator J
with correct size and tensile grade bolts. -
(5) Al)l options ordered are fitted and function properly. )
(6) Alternator is correctly wired for the appropriate voltage as per elther s
Order or Bills of Materlal .74"
(7) Earth stud fitted. |
FINISH

(1)
(2)

Plant is palnted to correct colour.
All blemishes in finish, especially paint runs, are campletely removed

GENERAL INSPECTION

(1)
(2)

(3)
(4)

SIGNED:

Genset is manufactured to correct engine/alternator/radiator/bases [
configuration as specified on Bill of Materials.
All documents are in a sealed plastic bag and secured inside alternator
terminal box. ] :
a) Engine Handbook _—
b) Alternator Handbock !
c) Warranty Card —
d) Packing List . .
) Test Sheet I
No 0il/No Water label is attached to positive battery lead. “T—
All labels are straight and in correct location. LV

‘/% FBIE HLAVEA INSPECTOR

QUALITY ASSLH‘.ANCE
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47 Proprietary Street
Tingalpa Qld 4173

s OM Manual

SEP0084

PH: (07) 3890 1744
TRANSIENT LOAD RESPONSE TEST SHEET
. Transient response for load changes: Load PF 0.8

% Change Electrical kW 0-25 ~ 0-50 0-75 0-100 100-0 75-0 50-0 25-0
Change in Electrical kW %
% Change HZ 2 A 4 3'5’—
% Change Volts 4 ” 4y 4 -
Recovery secs 5 s > ﬁ/

CoaenT
éog NO -
SIN:

Q-Pulse Id TM§]O78

BusBare Wrer Sl
| 4293 )

OB 0%00 |
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